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BATTERIES FOR POWER 


see page 75 
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; Farval lubrication keeps 
Sew onan productivity high on 


EVERY WHERE 
a 


FARVAL cutting-off lathes 


— Studies in 

Centralized 

Lubrication 

No, 235 
rT) 

Cropping and chamfering steel tubing and pipe—as well as cutting-off L | KEYS TO ADEQUATE LUBRICATION 
and chamfering couplings ranging in diameter from 5 to 14% inches— ““—wherever you see the sign of 
requires a heavy, rugged cut-off lathe like this Bardons & Oliver No. 314. Farvel—familiar vaive manifolds, 
It must be dependable in service—give high productivity— provide long dual lubricant lines and central 
trouble-free service life. pumping station—you know a 
machine is being properly 


Bardons & Oliver design engineers chose a manually-operated Farval lubricated. 


Dualine Centralized Lubrication System to serve the lathe’s 39 vital 
bearings. During the last 7 years Farval has lubricated many of these 
B&O’s—and there hasn’t been a single known bearing failure to date! 


Remember, a modern Farval system can adequately lubricate hundreds 
of bearings from one centrally-located pumping station. Why not check 
with your local Farval representative and see how these versatile lubrica- 
tion systems can help produce superior, more productive industrial 
equipment. Or ask for your free copy of Bulletin 26-S—it contains the 
complete ‘‘Farval Story”. The Farval Corporation, 3279 East 80th Street, 
Cleveland 4, Ohio. @Reg. U.S. Pat. Off. 
Affiliate of The Cleveland Worm 4&4 Gear Company 
(Subsidiary of Eaton Manufacturing Company) 
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FEATURED: 


CRYOFORMING ACCURACY INTO STAINLESS PARTS .. . C H Jung, Boeing 
Close tolerances are frozen in at low cost for complex shapes 


FASTER WAY TO SELECT CHANGE GEARS... C T McComb and W U Matson 
Needs less trial and error than the four alternative methods 


7 STEPS TO BETTER ORAL REPORTING .. . E J Tangerman, editor 
Sixth in the series: how to run a committee or panel 


3 SHORTCUTS FOR COMPARING TEST RESULTS .. . W J Hill, Sperry Rand 
These charts were developed by statisticians to give fast answers 


WHEN CHOOSING A WET-CELL BATTERY .. . Dr P L Howard, Yardney Electric 


An appraisal of the 5 common types that meet power needs 


NATURAL FREQUENCIES OF HONEYCOMB STRUCTURES .. . P H Grissom, GE 


A comparison among them—based on frequency of same-size steel panel 


9 CURES FOR BADLY RIVETED JOINTS... H L DeBusk, Brunswick-Balke-Collender 


Common faults in assembly, and how to prevent them 


FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


New heat-resistant steels introduced by British.......... 
Fluorocarbons and how they affect plastics 


Steel journals need more clearance in nylon bearings.......... 
Instantaneous stop valve relieves pressure in pneumatic lines... . 


Semiconductor pickups simplify recording equipment........ 
Dielectric system speeds measurement of oil content 

British thermoelectric cooling units reach prototype stage... 
Ten-position electronic switch replaces 90 elements 


Unitized vs separate-frame design of US cars 
Traction in this vehicle packaged for faster assembly...... 
Oil-filled coupling throttles vibrations on this ship 

For faster response—low-inertia plastic wheels 


Latest from USSR—welding machine makes rivets 
Chrome-diffused coatings in steel are less costly 


: New thermographic method tests brazing in metal honeycomb. . 


Silicon strain gage offers 70 times more sensitivity......... 6.6.6... ceeuus 


Nuclear powerplants—still far from being competitive 
National Inventors Council faces revamping 


PRODUCT ENGINEERING - FEBRUARY 15, 1960 





IN ELECTRONICS...AVIONICS ... ASTRIONICS 
STK MCO 
THERMOSTATS 


RANK FIRST 
IN 
PRECISION TEMPERATURE CONTROL 


In today’s military and commercial projects, you 
can’t afford to overlook any one of these important areas: 
Reliability, Size, Availability, Economy. 


And because Stevens is in production now on the 
largest number of different types and styles of bimetal 
thermostats, all these advantages are yours automatically 
when you specify Stemco thermostats. 


1st in Reliability. Proven designs, latest production 
techniques, most stringent inspection procedures. 


1st in Size. Stemco thermostats score in compactness 
and lightness without sacrificing performance. 


1st in Availability. Tooling for most types is in existence. 
Flexibility of design cuts lead time on other types. 


1st in Economy. Mass production of many standard 
Stemco types with hundreds of terminal arrangements 
and mounting brackets cuts your costs. 
*Refer to Guide 400EO for U.L. and C.S.A. approved ratings 


A-SBI1A 


TYPE A* semi-enclosed. Bimeta!l disc type snap 
action thermostats; give fast response to 
temperature changes. Can be made to open 
on rise or close on rise. Single-throw with 
double make and break contacts. Operation 
from -20 to 300°F. Lower or higher tempera- 
tures on special order. Average non-inductive 
rating 13.3 amps, 120 VAC; 4 amps, 230 VAC 
and 28 VDC. Various mountings and termi- 
nals available. Bulletin 3000. 


TYPE A hermetically sealed. Electrically similar to 
semi-enclosed Type A. Various mountings, 
including brackets, available. Bulletin 3000. 


TYPE MX hermetically sealed. Snap acting bimetal 
disc type units to open on temperature rise. 
2 to 6°F differentials as standard. 1 to 4°F 
differentials available on special order. De- 
pending on duty cycle, normal rating 3 amps, 
115 VAC and 28 VDC for 250,000 cycles. 
Various terminals, mountings and brackets 
available. Bulletin 6100. 


TYPE MX semi-enclosed. Construction and rating 
similar to MX hermetically sealed type. 
Bulletin 6100. 


TYPE M hermetically sealed. Bimetal disc type, 
snap acting thermostats. Also available in 
semi-enclosed. Operation from -20 to 300°F. 
Lower and higher temperatures available on 
specia! order. Depending on application, 
rated non-inductive 10 amps, 120 VAC; 3 
amps, 28 VDC. Various terminals, wire leads 
and brackets available. Bulletin 6000. 


TYPE C hermetically sealed. Also semi-enclosed 
styles. Small, positive acting with electrically 
independent bimetal strip for operation from 
-10 to 300°F. Rated at approximately 3 amps, 
depending on application. Hermetically sealed 
type can be furnished as double thermostat 
“alarm” type. Various terminals and mount- 
ings. Bulletin 5000. 


THERMOSTATS 


manufacturing company, inc. 
P.O. Box 1007, Mansfield, Ohio 





Accidental Sale 
The gift for finding 


something by shrewdly 
taking advantage of an ac- 
cident is called “‘serendip- 
ity.”” The word was coined 
in 1754 by Horace Wal- 
pole from the title of 
Persian fairy tale, “The 
Three Princes of Seren- 
dip.” (These princes, he 
said, “were always making 
accident 
things 


discoveries, by 
and sagacity, of 
they were not in quest 

of.”") Over the vears undue emphasis has been put on 
“accident” and not enough on “sagacity.” So-called “‘acci 
discoveries—such as Perkin’s development of the 
first synthetic aniline dye while trying to make quinine, 
“Bakelite” 


involved luck to be sure. 


dental” 


and Baekeland’s discovery of 
make shellac 


while trying to 
But luck was not 
here had to be a scientist perceptive enough to 
recognize the importance of the 


enough 
“accident” and skillful 
cnough to take advantage of it. 

Accidents have aided not only in the discovery of a 
principle but in selling a product. In 1949, the Navy 


Department was in the market for a battery that would 


with the virtues of this new, rechargeable silver-zinc bat 
tery. As the demonstration was being set up, a technician 
accidentally dropped a steel connector across the terminals 
of the 100-amp-hr “‘Silvercel.” The shorted battery uttered 
a sharp crackle as a burst of blue flame burned the con 
nector in half. The battery’s ability to release its charge 
so quickly and effectively won the contract and Silverce! 
became the backbone of Yardney Electric’s military appli 
cations. ‘Today, design engineers have many different bat 
teries to chose from. 


common wet cells. 


On page 75 is an evaluation of fi 


Fulton Wasn’t the First 

By the time Robert Fulton successfully steamed hi 
“Katherine of Clermont” on the Hudson in 1807 
least five other inventors had built and successfully ope: 
ated steam-driven vessels. (For a modern design for ship 
propulsion, see page 79. 
James Rumsey of Virgin 
developed a true jet-propelled ship. Rumsey’s ship, pow 


day 
steam engine, was eer ees “jai : 
based on Benjamin 's ae i | a —_g 
Franklin’s — sugges- —— 


tion that if water is pumped through a vessel and eject 


One of these inventors, 


cred by a pump that 


was driven by a 








supply high-rate, compact power for 
pedo. Michel N. Yardney 
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new clectric tor- 
(now president of Yardney 
Corp) went to Washington to impress the Navy 
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from the stern at high speed, the reaction of the expell 
jet would propel the vessel. 
Rumsey applied for a US patent but, fearing 
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tion might be stolen, destroyed his working model and 
In England, he turned down a partnership 
offer with Boulton and Watt and started construction of 
the 100-ton steamboat, Columbia Maid. Rumsey died 
of apoplexy in 1792, shortly before his ship traveled suc 
cessfully up the Thames against the tide and wind at 
a reported speed of 4 mph. 


went abroad. 


John Fitch, whom many claim as the true inventor 
of the steamboat, was born in Connecticut in 1743. 
If an award were given to the unluckiest inventor, 
Fitch would win hands down. His father was a ty- 
rant; during his apprenticeship young Fitch was cheated 
by his master; his wife was a termagant; his ideas 
were perpetually rejected. Fitch’s ship was propelled 
by a steam-driven set of paddles. When tested in 
1796, it made 6 mph, yet nobody was interested. He, too, 
went to England 
oS a but met with noth 
« oad ing but contempt. 
| AA = : A confirmed alco- 
=e : holic, he committed 

suicide in 1798. 


” 








The Unchangeable Keyboard 


Human engineering—fitting the product to people—is 
a term that has been bantered about a lot lately. Engi- 
neers are designing the automobile dashboard so all instru- 
ments, knobs and ashtrays are within easy reach; and 
specifying that machine tools be finished in the right 
shade of green to sooth the eye. Human engineering may 
be a new term, but it certainly isn’t a new concept. 

During the 1870s Latham Sholes was working on a 
device he called a “type-writing machine.” He had built 


a keyboard with the keys in alphabetical order but found 


that the most-often-used letters were not necessarily the 
most accessible. Since Sholes and his partner-attorney, 
James Densmore, were both experienced printers, they 
were familiar with the type case (in which type is assorted 
according to frequency of use). Together they rearranged 
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a 
Keyboard on Sholes Typewriter, pa- 
tented in 1870 





the typewriter keyboard in a pattern similar to the printer's 
case. This arrangement of letters, selected 100 vears ago, 
has remained practically unchanged. 

There almost was a break in the standard keyboard 
about 25 years ago. Studies conducted by the Universities 
of Minnesota and Washington suggested the “Dvorak 
keyboard,” which increased the load of the right hand 
and the stronger fingers. It also concentrated the work 
on the second row from the bottom and increased the 
frequency of alternations of the two hands. The Dvorak 
keyboard was probably simpler and more efficient but it got 
nowhere against the well-standardized keyboard of today. 
['yvpewriter design has also remained fairly consistent. 
However, on page 25 you'll see a “new Italian look” that 
breaks away from curves in favor of a straight-line design 


—Benedict A Leerburger Jr 








primarily warning devices. 
. Are “Creativity Tests” Helpful? 


Do they help or hinder? 


Useful Functions of Pi 





NEXT WEEK IN PRODUCT ENGINEERING 


How to Design Against Tampering 
Some of these methods keep prying fingers out of your products; others are 


The six types of tests in vogue today take various approaches. What are they? 


. Wet Slurry Process Brings Precision to Reinforced Plastics 


Slurry of fiberglass and cellulose improves control over thickness, density and 
surface appearance of the product. 


. 8 Frames for Absorbing Sudden-twist Loads 
Rigidity is important in machinery frames, but how rigid can they be? 


. How Much Power to Pump Liquids? 


This nomograph will give quick answers for pump capacities from 0.1 to 
1000 gpm, and pressures from 1 to 10,000 psi. 


Handy reference sheet lists 58 of them. 
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Thus Success i 
No oon... 


The Dillon Mechanical 
Force Gauge is used for pre- 
cision measurement of pres- 
sure, tensile or torque. For 
ease in applying load to ten- 
sile models, Unibal rod end 
bearings are attached to each 
leg of the alloy steel bar. If an 
oscillating, push-pull motion 
must be measured, both the © 
compressive load and the 
tensile load are applied 
through Unibal rod ends. 


x 


In this case, an instrument 
calibrated 180 degrees in 
compression (reading clock- 
wise), and 180 degrees in 
tensile (reading counter- 
clockwise) is required. 


Here is a true success story 
of a device, built with watch- 
maker’s precision, which is 
designed to check all such 
loads, even in limited space. 





PPePPPORP PEPPER REF 
Leela bbb bbeebbetes 


Thad. 
PeeReae 


AK 


Heim Unibal Male Rod End 








It is no secret 
that the 


HEIM Zacbat © 


SPHERICAL BEARING 
ROD END 


contributes to the successful op- 
eration of the Dillon Force 
Gauge. Two Unibal male- 
threaded rod ends are attached 
to the pressure bar. Calibra- 
tion in both tensile and com- 
pression is conducted against 
a pin placed through the Uni- 
bal, or eye, of the rod end. 


Heim Unibal corrects misalignment in every direction, reduces friction, 
carries maximum loads, saves time and money in assembly. 


All Heim bearings are available through the leading bearing distributors in the U. S. 
and Canada. Send for complete catalog with distributors’ names and locations. 


THE HEIM COMPANY 


PAtBRreitigt@> 
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AlSiMag ceramics actual siz 


AlSiMag pioneered the custom manufacture 
of ceramics for modules and for micromodules 
and has long been known for its leadership in 
precision ceramics in small sizes and thin cross 
sections. Long experience has helped produce 
miniature and sub-miniature ceramics to toler- 
ances generally associated with fine metal work. 


Uniformity of material and dimension is neces- 
sary to reach goals of micro-miniaturization. 


AlSiMag ceramics are playing their part in in- 


Mechanical ond Electrical Properties of 
AlSiMag Alumina Ceramics 393, 548, 614 


at Various 
Temperatures 


12 to 18 
Highly Porous 


5.0x 10"* 
10x10" 
75x10’ 
3.6 x 10° 


>190"* 

>10"* 
10x 10"° 
2.7 =x 10° 
8.0 x 10° 


2.0x10"" 
1.1 x 10"° 
73x10" 
3.5 x 10° 
68x 10° 


Dielectric 
Constant 100 MC 
10,000 MC 


Tmc 
100 MC 
10,000 MC 


60 Cycles 
loss Tmc 


Factor 100 MC 
10,000 MC 


These are the most frequently used AlSiMag 
ceramic compositions for small or thin designs. 


Other AlSiMag formulations are available to 
meet highly specialized requirements. For ad 


vice on such requirements give operating details. 


0 \e 5\° 1. 


creasing reliability of these components and in greatly reducing 
sizes of sub-miniature electronic components. 


Even the close tolerances required in vacuum tube insulators and 
spacers are maintained in these AlSiMag microminiature ceramics 
without grinding. Tubes with walls as thin as .010” and flat 
shapes as thin as .005" are produced regularly. 


These precision ceramics are widely used as electron tube com- 
ponents supports, spacers, envelopes, windows . . .and as 
micromodule wafers, transistor bases, relay components, etc 


See Booth No. 4502 at I.R.E. March 21-24. 


A oielinans of 
Minnesota Mining and os 








Britons Introduce new heat-resistant steels 


A new 12% chrome steel is the leader of a new group of high-temperature steels being 
introduced in Britain by United Steel Companies Ltd. 

Basically, these are low-carbon Cr-Ni-Mo steels, with additions of V, Cb, and B 
But none of the group has more than 24% Ni, and the latest (Jethete M210) has no 
nickel at all. Cobalt takes its place. 

According to United Steel, Jethete M210 retains full strength and hardness at 
least to 930 F and has good impact properties. Even at 1100 F, it has a stress-rupture 
strength on the order of 60,000 psi. 

Development work is continuing—aimed at producing “other high-strength stainless 
steels with still further improved properties” for such applications as steam turbine 
blades as well as aircraft use. 


Dielectric system speeds oil-content measurement 


An electronic system for oil-content measurement, in final stages of development under 
US Dept of Agriculture sponsorship, promises to cut test time from 8 hr to 15 min., 
and reduce testing costs as well. Primary aim is a simple automatic method that can 
be used in the field for evaluating soybeans; but the device could have a number of 
other applications. 

Essentially, it is an electrical circuit that monitors the change in dielectric constant 
with increasing percentages of oil in a solvent-extraction system. After the sample is 
ground, the oil is extracted by a solvent and filtered. The filtrate is then placed in a 
test cell through which a current is passed. Since the dielectric constant decreases pro 
portionately to the amount of oil in the solvent, the changes in electrical frequency, 
as reflected on a standard meter, can serve as index of oil content. 

The idea has been under study for some time. But, says H. N. Doughty of USDA, 
accuracy of the determination must still be improved. Present instruments give results 
that vary 4 to 1% from those obtained by standard laboratory methods, and the accuracy 
goal has been set at 4% variation. 


Semiconductor pickups simplify recording equipment 


~ 





The drawback of conventional magnetic recording systems 
can be overcome, say engineers at Siemens-Shuckertwerk« 
AG, Nuremberg, W Germany, by using semiconductor play 
back heads. 

Semiconductor They have designed a Hall-effect playback head which, 
| they sav, makes it possible to increase tape capacity and 


Ferrite plote 





= eliminates the need for equalizing circuits because output 
voltage is independent of frequency 

It takes advantage of the fact that, under the influence 
of a magnetic field, a current-carrying semiconductor will 
generate a voltage differential proportional to the applied 
field (PE—May 4 °59, p 30). 

For their device, the Siemens engineers use a thin layer of indium antimonide sand 
wiched between two ferrite plates. This is placed in contact with the magnetic tape 
so that the ferrite plates “take up magnetic flux from the magnetized areas of the tape,” 
creating a magnetic induction effect proportional to the magnetization of the tap« 
itself. The output voltage which appears across the terminals of the semiconductor 
layer (see diagram) as the driving current is applied is independent of frequency and, 
to a large extent, of track width so equalizing circuits are not necessary and tape 
capacity can be “significantly increased’’ by decreasing tape speed and track and gap 
width. One unit built by Siemens, for instance, has a gap width of only 15 microns 
with a track width of about | mm. In this unit, the driving current is 50 milliamps 
and the cutput voltage is 0.5 millivolts. At frequencies from 10 cycles to 20 ke, 
dynamic range of 60 db can be obtained. 








Mognetic tape 
=. eer ° 7* ee J 
HALL-EFFECT PLAYBACK HEAD is 
mounted above tape as shown here. 
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| DEVELOPMENTS TO WATCH... 





continued 


Welding machine makes rivets 


Latest USSR idea in fastening systems is a flowed-in rivet that makes its own hole, 
the Czech weekly Technicke Noviny claims. 

Essentially, the Soviets have modified a resistance welder, providing a very high 
power source—about 1000 amps. With this much current flowing to it, the electrode— 
aided by the pressure of a set of weights—eats its way right through the assembly being 
joined, then itself is melted to fill the cavity it has made. A ring mold, applied as the 
rest of the electrode is retracted, gives the rivet its “head.” 


New process promises faster hard coats for aluminum 


A technique that cuts hard-coating time for aluminum as much as 80% has been 
developed at Toro Mfg Co; and, says the company, it produces a lighter-color coating 
that takes dyes readily. 

The process is still in development; but Toro says tests indicate that coating jobs 
which formerly took 10 to 50 min. will now only take 1 or 2; and coatings so produced 
are comparable in density, hardness and electrical resistance to those created by 
conventional methods. 

Key to the process is ability to utilize very high current densities—20 to 40 times the 
values previously used. Furthermore, says Toro, it is possible to operate at room 


~ 


temperature instead of the 25 to 50 F range required by other systems 


New routes to “natural” rubber 


THERMOELECTRIC ELE- 
MENT designed by GE Ltd in 
corporates 182 junctions. Ma- 
terials under test are bismuth 
and antimony tellurides, bis 
muth selenide and sulfide. 


Improved rubberlike materials are nearing commercial production in practically every 
European country as well as in the US; and, reports J. D. D’lanni of Goodyear, they 
promise lower costs as well as better performance. Some of the most interesting work 
is being done in France, Italy and the USSR. 

In France, for instance, a new method for producing “natural” rubber from iso- 
butylene and formaldehyde, now in pilot plant, promises considerably reduced raw 
materials and production costs as compared to present methods. Furthermore, says 
D’lanni, a plant to produce 40,000 metric tons a year should cost no more than $13 
million. 

Ihe USSR is today producing most of the same rubbers and synthetic rubbers now 
made in the US; but in addition, has commercialized two types not currently produced 
here. These are polypiperylene and butadiene/methyl styrene copolymers 

For other synthetic rubbers and rubberlike materials, D’lanni foresees significant 
improvements via the copolymerization route. Already, he notes, several ethylene copoly 
mers are being made which show substantial improvements in resistance to environ- 
mental stress cracking and in low-temperature properties as compared to the homo- 
polymers. One, an ethylene-propylene copolymer now being produced in Italy by 
Montecatini, is claimed to have unusual resistance to heat, oxidation, and abrasion; plus 
tensile, elongation and hardness properties comparable to general-purpose rubber (SBR). 
However, he notes, it cannot be vulcanized by conventional methods, and new curing 
systems will likely be needed 


Couples that cool developed in Britain 
Thermoelectric cooling units for automatic dewpoint hygrometers and oil-diffusion 
vacuum pumps, and thermostats for electronic equipment, have been designed at 
British General Electric, though commercial production in that country may still 
be some distance away. But prototypes have been built, and a domestic thermoelectric 
refrigerator is well along in development. 

he refrigerator will require an auxiliary rectifier/transformer to provide the neces- 
sary dc, but GE Ltd believes it can be made and marketed competitively. 

(In this country, Westinghouse has already announced commercial production of 
thermoelectric modules capable of maintaining a temperature differential of 45 F 
with a heat load of more than 17 btu per hr —ARG 
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WHAT'S HAPPENING IN RESEARCH. 


What fluorocarbons 
do to plastics 

Fluorine-containing carbon com- 
pounds of the types widely used as 
refrigerants, dielectrics, and spray pro- 
pellants, won't affect some plastics, 
but completely destroy others. That 
makes a recent study by General 
Chemical Div, Allied Chemical Corp, 
especially important to and 
equipment designers. 

In this case, the compounds tested 
were 11, 12, 112, 113, and 114a; the 
test method ASTM D543-52T, 
with slight modifications. 

Nylon (both 6 and 66), phenolics, 
fluorine plastics (Teflon), vinylidine 
chloride (Saran), and polyvinyl alcohol 
were little affected; but polyethylene 
showed a weight loss of more than 
10% and polystyrene broke down 
completely in all except one of the 
Vinyls 


valve 


was 


compounds were also 
ously affected. 

In general, these compounds with 
the least fluorine (and the most hy- 
drogen) had the most severe effect. 
“As the fluorine content of the mole- 
cule increases,” says J. A. Brown of 
General Chemical’s Technical De- 
partment, “the degenerative effect on 
plastics is decreased . . . It is apparent 
that increasing the fluorine content of 
the molecule decreases the swelling 
effects 

As a result of these tests, he has 
developed a for 


sum of 


seTl- 


index” 
the 
their effects on the various plastics 
tested. (The smaller the number, the 
better) On this basis, Il)4a 
(CF,CCI1,F) has an index of only 32: 
while 11 (CCl, I 

CHC1,I 


“swelling 


fluorocarbons based on 


has an index of 
513 and 21 
of 1901. 


has an index 


Design pointers 
for nylon bearings 
Greater 
hardened running in 
nylon bearings than for steel-on-steel, 
says an Australian group 
particularly since errors in geometric 
form of the bearings may be greater. 
Engineers at ‘Tribophysics Div, 
Commonwealth Scientific and Indus- 
trial Research Mel- 


clearance is required for 


steel journals 


research 


Organization, 


bourne, say thin-film and partial hy- 
drodynamic lubrication seems to break 
down more rapidly on the nylon-steel 
combination than when hardened steel 
bearings are used. 

In general, they find that nylon and 
hardened steel form a good bearing 
combination; but are likely to prove 
most useful at low speeds and for in- 
termittent operation where there is 
relatively little heat buildup. 


Dollars and decades 


in reactor development 

Most advanced nuclear reactor sys 
tems are a long way from producing 
competitive power, the experts now 
agree. Even pressurized water reactors 
of the type now in nuclear submarines 
and in the first big powerplant (the 
one built by Westinghouse for Du 
quesne Light) are five years and $20 
million away. 

A competitive (7-8 mills/kw hr) 300 
megawatt boiling-water reactor (PE 
Nov 16 °59, p 13) plant will take at 
least as long to develop, and R & D 
costs will be close to $25 million, not 
counting an additional $20 million for 
construction of a prototype plant. 

Putting organic-cooled and mode: 
ated reactors on a “‘practical’’ basis, 
says F. K. Pittman, AEC Director of 
Reactor Development, would call for a 
$40-million R & D program plus $30 
million for a prototype plant—a total 
of at least $70 million 

No other reactor types are even this 
far along. 

The cost of power from a sodium- 
graphite system, based on current tech 
nology, would be 11.22 milis/kw hr; 
and bringing it down even to 7.78 
mills would take at least 7 vr and $82 
million in R & D plus $50 million for 
1 prototype plant a 
$132 million. 

As for the “‘fast’”” (breeder) reactor, 
for which one big plant now being 
built (the Fermi Reactor, near De- 
troit) can be considered a prototype, 
costs are estimated at 13.25 
mills/kw hr for a 300-megawatt plant; 
but a new fuel element and an im 
proved design could drop that t 
7.10 mills/kw hr. Cost: about $70 


minimum of 


now 
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million for R & D and for building a 
small prototype powerplant. 
Summing up, Pittman says: 
No reactor can be 
structed on the basis of today’s tech- 
nology which can compete with power 
from conventional systems using fuel 
costing less than 54¢ per billion-btu 


system 


Brief... 
Abrasive action is affected by embed 
ding material as well as particle size 
Johns-Manville researchers pointed out 
to this week’s AIME meeting 


Diatomaceous earth in the form of 


an unsupported powder will scratch 
calcite but not fluorite 
give ita Mohs scale hardness of about 
4. Embed the powder in an epox\ 
resin, though, and it scratches fluorite 
readily, earning an Mohs scale rating 
Furthermore, 


close to 5. “although 


natural diatomite will not 


apatite (Mohs 5) even when supported 
in an epoxy matrix, it will readily pro 


duce micro-scratches on steel that has 


the 
hardness of a mineral between apatite 
Mohs é 


approximately same 


and orthoclasc 


con 


That would 


scratch 


indentation 


ARG 





RING BALANCE, 
takes advantage of the fact 
metering torque is generated by 
differential pressure 


that 


in the ring body 
uses a radio frequency transducer 
convert that metering torque 
amplifier 
Vienna, developed it, 
can be used as an 
for furnaces; 
form, as 


Siemens & 
which 


Halske 
says 
automat 


a pressure gage 





designed in Austria 


the 


into a 
dc impulse which is fed to an output 


control 


also, in slightly modified 


1 Extruded from styrene, this transistor radio’s battery case: 2 Molded of high-impact styrene, this case is notable for its: 


(a) cushions vibration (b) prevents short circuits (a) injection-molded depth 


b) strength to carry a 25-lb. load 
(c) keeps batteries dry 


c) colorful gleaming surface 
MPITTITITITIITTTT TTT 


SOCCER EEE RHEE EEE EEE EEE ETHER ESE OHHH HEHE 


Can you pass this test on Styrene Plastics? 


(You'll discover more of their potential as design materials) 


3 Refrigerator door panels are fashioned of styrene for: 
(a) impact strength (b) insulation 
(c) lower material cost 


4 Wt'sa silver-zinc battery's case, molded of C-11 styrene for: 
(a) transparency (b) resistance to potassium hydroxide 


c) production economy 


ANSWERS. ... to engineering and styling 
needs are found in BAKELITE styrene plastics. 


1. (b) Prevents short circuits. It keeps wiring from metal battery case 


> Check (a), (b) and (c), but emphasize its deep, one-piece molding 
3. (a), (b) and (c plus color variety 
4. b) is most important, but (a) and (c) are advantages, too 


5. (a) Believe it or not — 1200 psi! 


If you have questions—about designing with plastics fou 
function, serviceability, economy and appearance—please ask 
us. We'll be glad to answer on the practical design and engi- 
neering uses of vinyls, epoxies, phenolics, styrenes and poly 
ethylenes. Just write or call any of our offices or write 
Dept. BX-04D, Union Carbide Plastics 
Company, Division of Union Carbide 
Corporation, 30 East 42nd Street New 
York 17, N. Y. In Canada: Union Car 
bide Canada Limited, Toronto 7 


Bakelite” and “Union Carbide” are registered trade marks of Union Carbide Corporation. 


5 This molded C-11 oil sight-bow! withstands pressures up to: 
a) 1200 psi (b) 30 psi mel Site), 


CARBIDE 
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FAR LES 


STRESS IN 
LX 


THE CHAIN WITH NO “STRESS RAISERS”! 
Link-Belt LXS brings long-term economy and 
efficiency to the most punishing drive and convey- 
ing jobs. With its “FULL-ROUND” design, LXS 
has no stress concentration points . . . none of the 
sharp corners which frequently shorten the life of 
many ordinary chains. 

LXS is available with straight or offset sidebars. 
For details, contact your nearest Link-Belt office. 
(See CHAINS in the yellow pages of your phone 
book.) Ask for our new, comprehensive Catalog 
1050. 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY Executive Offices, Prudential 
Plaza, Chicago 1. To Serve Industry There Are Link- 
Belt Plants. Warehouses, District Sales Offices and 
Stock Carrying Distributors in All Principal Cities 
Fxport Office, New York 7; Australia, Marrickville 
(Sydney): Brazil, Sao Paulo: Canada, Scarboro (To- 
tonto 13); South Africa, Springs. Representatives 
Throughout the World 
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They're all of “FULL-ROUND" design 


PINS BUSHINGS SIDEBARS 


“FULL-ROUND” design eliminates traditional stress concen 
tration points in Link-Belt LXS provides maximum 
live bearing area between pins and bushings. Result: stress 
is distributed evenly 

Other LXS long-life features include controlled press 
fits plus use of selected steels and controlled hardening 
of all parts. All this contributes to greater uniformity, 
greater endurance. 


CIRCLE 11 ON READER SERVICE CARD 


11 





FROM WASHINGTON ... 


National Inventors Council Faces Revamping 


The National Inventors Council may be revamped. A joint committee of the 
Council and the three military services is studying the matter now. What the 
group wants to decide is whether to leave the working arrangement of the Council 
as it is, or have it concentrate on only a few problem areas. 


One proposal: cut the number of inventions sought from around its present 
750 down to only some 100, then push these hard. It will be a matter of months, 
however, before the study is completed—and, most likely, be next year before the 
changes, if any, are installed. 


Another consideration is to have the Council build rough models of promising 
inventions. ‘The thinking is that the military could better evaluate ideas from 
models rather than just paper proposals. This was done during World War II 
when the Council was alloted some $150,000 for model production. 


The Council’s new boss, Dr C. S$. Draper, chairman of MIT’s Dept of Aero- 
nautical Engineering, wants to put new vigor in the Inventors Council. Actually, 
there are no complaints. But members think improvements can be made 


Started back in 1940, the Council’s purpose is to get solutions to technical 
problems of the three military service’s—Army, Navy, and Air Force. It has been 
moderately successful in its efforts (PE—Jan 11, p 32; Jan 25, p 32). 


Last year the military picked up 21 items from Council's efforts that are cur- 
rently under study. Some may be dropped later, but others will mean contracts 
Of the 21 proposals to various technical problems, ranging from pressure-proof 
slide fasteners to seals for nuclear power plants, 16 came as a result of published 
needs, 5 were submitted on the inventor's own initiative. 


There is a changing trend in solutions to the Council's circulated list of technical 
problems. Big companies such as General Electric, Westinghouse, Lockheed, et« 
are showing as much interest as the lone inventor, measured by the number of 
successful responses received by the Council. For example, of the 21 proposals 
picked up by the military in 1959, 13 came from companies against 8 from indi 
vidual inventors. At one time the situation was reversed. 


How the Council works: As technical problems arise in the military, they are 
submitted to the National Inventors Council. ‘These are published every six 
months and circulated to industry and private inventors. When proposed solu 
tions are submitted, the Council makes a preliminary screening. It has a staff of 
10 experts working under chief engineer Leonard S$. Hardland in such fields as 
engineering, materials, ordnance, etc. Also, the Council has an arrangement with 
the National Bureau of Standards to review proposals. If these look promising, 
then they are sent to the military service with the technical problem 


The Council receives around 1000 proposals a month, but refers only about 5%. 
Others are washed out for various reasons. Currently, the Council has a list of 
some 750 requirements. It adds 100 or so a year to the list and drops about 75 
Requirements are dropped when they are cither solved or the problem no longer 
exists through abandonment of programs by the military, etc. 


Foreign companies send around 50 responses a month to the Council. ‘The bulk 
of these come from Germany, Italy, and other European countries. But some arc 
received from Australia and South America. The Council does not actively try 
to get foreign countries to respond to its requirements list. ‘The big drawback 
is that proposals come in a company’s native language and the Council has no 
translation program. 


PRODUCT ENGINEERING + FEBRUARY 15, 1960 





\ 


This cylinder for a hydraulic press was cast and machined in 
a Biaw-Knox Steel Foundry. Weight— 231,000 pounds. 


Blaw-Knox Steel Foundries have machine capacity 
to handle the most unusual product requirements 


Planing, turning, milling, or boring the most unusually 
dimensioned casting is no problem in a Blaw-Knox 
Steel Foundry. There you will find planers up to 15 feet 
x 15 feet <X 36 feet, lathes with an 84 inch swing, and 
planer type milling machines up to 6 feet x 6 feet x 25 
feet. In the same machine shops, you will find the 
smallest precision tool room equipment. 

This huge line-up of tools is part of the basic equip- 
ment of each of the five Blaw-Knox Steel Foundries. 
Because Blaw-Knox is one of the world’s leading 
builders of rolling mills and industrial machinery, its 
machine shops are equipped to handle all of the opera- 
tions necessary to finish a steel casting for assembly 


into the complete unit or sub-assembly. 

Machining to exact specifications with a wide variety 
of tools is another way Blaw-Knox Steel Casting 
Service adds value to your product. There is no need 
to ship the rough casting to another location for 
machining. You have the advantage of a single respon- 
sibility from patternmaking to shipping. 

If you design or build a product using cast steel com- 
ponents, ranging from 50 pounds to 300,000 pounds, 
Blaw-Knox would like you to have a copy of our 
brochure detailing Blaw-Knox Steel Casting Service. 
Write to the Foundry and Mill Machinery Division, 
300 Sixth Avenue, Pittsburgh 22, Pennsylvania. 


BLAVWV/-KNOX 


Stee/ Castings 
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BEFORE: This drawing of the former 4-belt drive on a 
clothes pressing unit is in the same scale as the photo 
of new Super HC V-Belt Drive at right. Heavy sheaves 
needed for 4 belts imposed high bearing loads. 


AFTER: By redesigning the drive for Gates Super HC 
V-Belts only 3 belts are required and this Utah manu- 
facturer saves 16 pounds in weight and 24% on the 
drive cost of every pressing unit it makes. 


Manufacturer of pressing equipment 
cuts cost of drives 24% 


V-Belts, sheave dimensions can be reduced 
30% to 50%, overall space up to 50%, and 
drive weight by 20% and more. 


New high capacity V-belt 
also saves weight and space! 


This manufacturer is just one of many A product of Specialized Research in the 


who have already turned to Gates Super 
HC V-Belts to achieve far more compact, 
lighter weight, lower cost V-belt drives for 
all types of machines. With new Super HC 


world’s largest V-belt laboratories at Gates, 
the Super HC V-Belt Drive is already stan- 
dard equipment on production models in 
virtually every industry. 


Engineering Service Nation-Wide 

Whatever your plant’s power transmission 
design problem, wherever you are, your nearby 
Gates Distributor or Field Representative is ready 


to assist you to cut space, weight, and costs with 
Super HC. Ask him for a copy of “The Modern 
Way to Design Multiple V-Belt Drives.” 


The Gates Rubber Company, Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


World's Largest Maker of V-Belts 


Gates Super ¢= V-Belt Drives iui: sci: 
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Unitized Vs Separate-frame Design 


of US Cars—A Standoff 


Derroir—Will unitized design re- 
place the separate-frame structure in 
the American automobile? 

Here is the scoreboard to date 

All compact cars are “‘unitized.” 

So are the Lincoln-Continental and 
the ‘Thunderbird 

And all Chrysler cars other than 
the Imperial have gone in for a modi 
fied unitized design 

Neither Ford nor GM have any 
immediate plans for extending the 
new design to other lines. But they 
ire investigating. 


HERE’S THE BACKGROUND 


Behind the unitized concept is a 
fairly long history of development and 
application, both here and abroad, in 
ill kinds of vehicles 

All modern airframes are designed 
that wav. So are a number of the 
smalier boats, especially those molded 
ot plastics or wood chips 

In the automobile, Europe intro- 
duced unitized design in production 
cars, and achieved economies in pro 
duction and in operation through re 
duced weight. In the United States 
the automobile companies and some 
body builders have been investigating 
the unitized body—also known by its 
French name monocoque—for a num 
ber of years. 


A leader in advocating the new 


structure has been the Budd Co, 
which extended the concept to rail- 
way cars, and designed and built the 
first of the modern streamliners, the 
Pioneer Zephyr, as long ago as 
1933-34. Since then Budd has gonc 
into the manufacture of automotive 
frames, but has never changed its 
opinion that the unitized design is the 
only correct one for modern cars. It 
cooperated in the engineering and de 
sign of the first unitized body to go 
into production on an American auto 
mobile—the 1939 Nash. 

Today Alexander R. Lindsay, Budd 
vice-president for engineering, is more 
convinced than ever that the unitized 
design offers too many advantages not 
to win the field in time. He points 
out that if you are going to have body 
metal, you might as well make it di 
a share of the work 

The result of early investigations 
carried on at GM is embodied in the 
Vauxhall and the Holden—the latter 
at least originally designed as a Che 
rolet, for the American market 

So, even in the days when every 
new car was bigger and every new 
engine more powerful than the pre 
ceding one, US automobile companies 
were aware that excess weight imposed 
a production cost penalty and wasted 
the consumer's gasoline dollar. They 
found that the unitized body offered 


> os 

a 19% 
. } REINS ACEC o~Lan 
\ <Teonses® 


sou? 


STRONGE®, STRAIOMTER 
PucaR 


MODIFIED UNITIZED DESIGN is embodied in the Chrys- 


\ 
WEAVIER GOX-SECTION SHA 


RUGOEO ChGNNE -SECTION CROSS MEMBER 


ler line. Though a stub frame is used in front, this design body structure, 


has all the characteristics of a unitized structure, includ- 
ing pillars and roof rails as load-bearing members. 
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savings in both, though these savings 
diminished as the wheelbase in 
creased. ‘The break-even point was sect 
roughly at about 110-in. wheelbase 

American Motors, staking its futur« 
on shorter wheelbases, adopted th 
unitized design throughout. When 
other companies decided that they tox 
must produce a compact car, they alse 
chose the unitized structure 


HOW IT IS TODAY 


In the area of “standard-size Ameri 
can cars” with over 110-in. wheelbas« 
the controversy over the merits and 
shortcomings of unitized and frame 
construction still goes on 

The Lincoln-Continental is a 
tige car, so Detroit feels that con 
siderations of weight and econom' 
might not have been primar 

Support for the unitized concept 
iumong makers of the bigger American 
iutomobiles now comes _primaril 
from Chrvsler engineers, and it is r 
called that, in the light of known 
Detroit lead times, the decision to g¢ 
unitized must be three years old 

At the latest meeting of the SAI 
in Detroit, spokesmen for the 
ler group gave the is the 
sons behind the decision 

The low-silhouette car met with 
decided buyer appeal, but the low 
robbed rear passengers of comfort 
had to 


found which would allow 


new automobile design 
expected 
further lowering of car height and r 
store passenger comfort at the sam«¢ 


time. The unitized structure offered 


FORD'S COMET FEATURES a straight unitized design of 
minimizing weight by using sheetmetal 
Sufficient strength is provided by windshield and roof rail 
framing to permit using minimum roof reinforcements 
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SHAPE OF FRAMES TO COME is suggested by this separate-frame structure 
designed by A O Smith Inc for an experimental rear transaxle car, the Poncia 
Il. Front and rear stub frames are connected by a centrally mounted tubular 
structure. This design trades a %-in. radial penalty on the tunnel for com 
pletely unencumbered sides, and permits lowering of car floor along with 


complete freedom in threshold design. 


the best solution among a number 
that were investigated. 
Over-all performance of unitized 


construction offered potentially far 


greater improvements than frame con 
, 


cepts, both in economy because of 


weight reduction, and in increased 


twist and bend strength. 


THESE ARGUMENTS FOR FRAMES 

In opposition are companies lik¢ 
\ O Smith and Midland-Ross, long 
established frame manufacturers, who 
dispute some of the claims made for 
the unitized structure, suggest that 
others are of doubtful desirability, and 
make a case for frame structure. 

1. Granted that increased passenger 
comfort must be achieved, A O Smith 
savs this does not automatically elimi 
structure 
Rather, the question is to compare an 


nate the separate-frame 
adequate frame structure with an ade- 
quate integral design. This company 
has designed and tested a number of 
frame structures that permit sinking 
of floor pans for seating comfort. 

2. As the wheelbase gets longer, 
the addition of stiffeners needed to 
take care of the increased load in 
unitized body structures adds to the 
total weight, in some instances beyond 
the probable weight of the same car 
designed with separate frame. 

3. Increased rigidity is not an un- 
qualified advantage, argues G C Car- 
ver, chief product engineer for Mid 
land-Ross. He points out that 
sufficient rigidity is needed to keep 


16 


shake and vibration within allowable 
limits, but that in the 
accident “too rigid and strong a struc 


event of an 


ture will cause more serious injury to 
passengers than will a collapsing struc 
ture which decelerates the passenger 
less rapidly 

4. Noise and harshness are greater 
in unitized structures, require substan 
tial amounts of insulation that add 
Isolation of 
body from frame through rubber pads 


both weight and cost 


is lighter, cheaper, more efficient. 

5. Because the car is unitized, am 
change in body styling must involve 
a substantial redesign of the whol 
car. This reduces the possibility of 
inexpensive face lifts, tends to freez« 
design over long periods of time. 

6. Dependence on structural 
strength of body members reduces the 
freedom of designers to use new ma 
terials, such as plastics, which might 
reasons, but 
might not have the strength of steel 


be desirable for man 


WHAT THE FUTURE HOLDS 


Passenger safety is not a factor ac 
cording to tests made at UCLA, which 
show there is little, if any, superiority 
in one design over the other. In the 
event of a crash, however, damage to a 
unitized car may be more extensive, 
repairs more costly. 

Production facilities probably play a 
more important part in the choice of 
design than do purely 
considerations. 


engineering 
All auto makers who 
have gone over to unitized design have 


also undergone a substantial change in 
their production plants 
Lincoln-Continental adopted the 
new design when it built a complete 
new plant at Wixom, Mich. The 
‘hunderbird is also built at Wixom. 
The Big 
completely new and required new fa- 
cilities. Finally, the Chrysler produc- 
tion facilities were in need of modern- 


rhree compact Cars were 


ization, which was completed in time 
for introduction of 1960 models 

Building of new facilities or sub 
stantial doing-over of existing ones is 
expensive. But plants do become ob 
solete, and the fact that so many auto 
mobile makers have chosen to go unit- 
ized when a_ new plant-building 
program was indicated may be a straw 
in the Detroit wind 

Uncommitted auto makers expect 
Both GM and 
closely the 


bocli« s by 


to stay uncommitted 
Ford are sure to follow 
fortunes of the unitized 
Chrvsler. For the 
not sure, and are not jumping 


Victor Raviolo, 


director for engineering, expresses it 


moment they ar 


Ford’s executive 


succinctly. He says the future of auto 
motive design is sure to see a change. 
that there is nothing in the cards now 
to indicate which direction the change 
will take, or even if it will be one 
As likely as not, both de 
signs will improve and be used side by 
satisfy dif 
ferent needs of American car buyers 


direction 
side, offering variety to 


—Felix Giordano 


Swiss Predict Cheaper 
Transistors, Rectifiers 


ZURICH 


Improved silicon “doping” 
procedures and new designs for semi 
conductor components are paving the 
way for lower price electronic com- 
ponents, according to a survey con 
ducted recently by Chimel SA. The 
report indicates a decided trend toward 
use of lower grade, lower cost silicon 
as a result of these developments. 

Eventually, says Chimel, the highest 
grade will be used only in 
rectifiers and a few special applica 
tions; while most components will be 
designed for the middle grades. 

The savings should be considerable 
in Switzerland, the top grade now 
about $370/lb, the medium 
grades about $150 to $275/lb, the 
lowest (solar) grade about $100/Ib. 


power! 


costs 


With increasing supplier competi 
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tion, the medium-grade price should 
approach $100, and the solar grade 
should be even lower. 

Current US prices are about $90 
for the lowest grade, and $130-355/Ib 


for the semiconductor grades. « 


Coatings Diffused 
into Steel Less Costly 


WitmincTron, Det A new. low 


cost method of producing chromium 
diftusion coatings in steel has been 
developed by Alloy Surfaces Co her 
his process produces coatings by 
direct gaseous diffusion of chromium 
from a chromium halide, contrasting 
with conventional method of packing 
the part in 


PI Nov 


a powdered coiupound 
"S6, Pp 180 
Ihe gaseous diffusion 
results similar to those from pack 
chromizing—low carbon steel with a 
hallow case that is hard (Re 60) vet 
ductile and formable; 
tool steel with a hard wear resistant 
Case up to Re 76 
Ihe hardened case, 


tec nig uc 


high carbon and 


which contains 
over 40% Cr at the surface, also gives 
mild steel parts better corrosion and 
xidation resistance than those made 


from stainless steel a 


Speakers Urge Industry, Universities 
to Meet Needs of the 1960s 


Sr. Louis, Mo.—Two 
executives, speaking before the 12th 


engineering 
annual College-Industry Conferenc« 
here, called on both industry and the 
universities to redesign their programs 
for young engineers. Unless they do, 
the executives agreed, the promise of 
the 1960s will go unfulSlled 

Speaking to industry, W. R. Per 
sons, president of Emerson Electric 
Co, expressed grave doubt that indus 
trv 1S properly informing the engineet 

ibout trends and what is happening 
We're so 


busy painting him a rose-colored fu 


to American industry today 


ture,” he said, “that we forget to put 
the challenges of 1960 and 1970 in 
front of him.” 

Though economists predict pros 
perity in the '60s, few mention the 
challenges industry must face to real 
ize such prosperity, Persons continued 
He listed five problems that engineer: 


must help solve 


obsok tc 


e Industrial R & D will 
many products and industries that 
have looked stable for the past 50 
soar with the 


years. A company can 


sixties” only if its engineers under 


stand that they are on the competi 


Special Motors Test Rocket Fuels 


Microballistic motor (right) and two-dimensional motor 


Pressure line 
fake up spool> 


lnertia 
whee/ 


tive front in product development 


eA sales revolution is 


most markets, replacing conventional 


discount hous« 


swecc ping 


trade outlets with 


Chis change has tremendous influence 


on the relation among cost, styling 
ind quality. Too often today, eng 
> | + 


neers work in an ivory towet la 


from sales trends and problems 


e Engineers must help provid 


common-sens¢ ipproach t juton 


tion, and not overemphasiz« 
© Mergers, though seemingly unin 
portant to the engineer, affect his 
“ 
He should understand 
intage of the technical 
make possibl 


; 


e Foreign competi 


the greatest challeng 
Only through the engineer's 
ind creativeness w 
petitive in 

lhe second pr ik 4 
manager of Aeromechani for 
Missile Engineering Div of McD 
nell Aircraft Corp, directed hi 
ments to educational institutions 


He express e “firm belief 


P 
Axi: 
of 


rotation 








(above) are developments of Rocketdyne Div of North 


American Aviation. Solid propellants are tested by micro- 
ballistic motor by attaching test engine to wheel perimeter. 
Specific impulse of fuel under test is derived by maximum 
angular velocity of the 28-in.-dia metal wheel. The \-in.- 
dia holes 1° apart, are drilled around wheel circumference 
They let light from a 18-v de lamp impinge on a photo- 
electric cell. Output from cell is transmitted to a recorder 
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which produces a written trace. Two-dimensional motor is 
used to secure preliminary performance data on liquid 
propellants evolving from joint DuPont-Rocketdyne R & D 
program, Transparent section between side casings permits 
visual inspection of fuel burning, shock-wave propagation, 
and other phenomena. 
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this is GRAPHT TAR. 


(CARBON-GRAPHITE) 


successful in a wide variety of applications 


MOVIE PROJECTOR built by Bell & Howell 
Company utilizes GRAPHITAR bearing in the front 
reel assembly. The company installs GRAPHITAR 
bearings in five models of their Filmosound line of 
16mm sound motion picture projectors, used widely 
in schools, churches and in industry. The GRAPH- 
ITAR bearings have been used continuously in this 
line of equipment for more than 15 years... and 
have given outstanding, maintenance-free perform- 
ance. The hardness and self-lubricating qualities of 
GRAPHITAR aid in the smoothness and quietness 
of operation in this equipment. 


SOLENOID VALVES manufactured by Valcor 

Engineering Co. for use in guided missiles incor- 
porate a floating seal of GRAPHITAR. This seal 
is a precise, optically flaa GRAPHITAR disc 
which floats in the plunger. A slight pressure, from 
either direction, moves the disc against an equally 
optically flat, stainless steel seat, sealing perfectly. 
Solenoid valve improves with use due to unique 
self-lapping action of GRAPHITAR. 


THE UNITED STATES 


GRAPHITAR® carson-ceapuite © GRAMIX® powoer metaury © MEXICAN? ceapwire prooucts © USG® srusnes 
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HERMETICALLY SEALED 
MOTOR-PUMPS have been developed by 


Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. The thrust 
bearings utilized in these pumps are self-cqual- 
izing, water-lubricated, pivoted-pad bearings with 
inserted carbon-graphite (GRAPHITAR) bearing 
surfaces. The radial sleeve bearings are also made 
of GRAPHITAR and are designed to be lubri- 
cated by the pumped fluid only, in this case, radio- 
active hot water. These same pumps have proven a 
convenient means of pumping high temperature 
fluids for a number of nuclear reactors and other 
high pressure, high temperature fluid applications. 





SMALL ROTARY PUMP manufactured by 

Procon Pump and Engineering Company utilizes 
liner, vanes, end-plate bearings and seal ring of 
GRAPHITAR. The four GRAPHITAR rotor-vanes 
run directly against the GRAPHITAR liner. By run- 
ning GRAPHITAR against GRAPHITAR, the self- 
lapping, self-lubricating and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage. Procon pump operates at close to 
100% efficiency . . . indefinitely. 


Detailed design data with 
typical applications, proper- 
ties and characteristics of 
versatile GRAPHITAR are in- 
cluded in Bulletin #20. Write 
for your free copy. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
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undergraduate courses should more 


strongly emphasize fundamentals. 
After an engineer has been working 
“in our industry 10 or 15. years,” 
Branahl said, “he will find that most 
of the 
school have been outmoded, but many 
of the 


fully applicable. 


practical courses he took in 


fundamental courses are still 
Where 


have been made in these fundamen 


advances 


tals, his prior training puts him in a 
position to absorb these changes.” 
Branahl declared further that uni 
versitices have a “definite responsibil 
ity’ to keep their curricula in the 
graduate school updated at all times. 


He suggested that professors accept 


New Process Improves 


Sart Lake Crry 
Tempering,” a 


“Determinant 
patented 
process for improving alloy steel and 


thermal 


other castings, has been developed by 
lested for over 


The Eimco C rp. 
three years in Eimco’s foundry, it is 


summer employment in industry to 
keep abreast of needs. 

In industry, professors will get mili 
tary clearance, and thereby learn what 
is going on in the missile and space 
business, he said. Also, “if a professor 
works with our people and sees their 
requirements and deficiencies, he is 
able to go back and beef up the course 
he is giving.” 

Universities must continue to pet 
form basic research, Branahl con 
tinued. But they 


inject their courses with the 


should also trv to 
subject 
matter that will be required 10 to 15 
vears hence 

He also calle 


Alloy Steel Castings 


just below red heat, after which the 
are subjected to the usual shakeout 
operation. then 
ately transferred in the 


They are 
rough to a 
car or batch-type heat-treat furnace 


already operating at the “S’” curve 


immedi- 


teaching skills. These are the skills, 
he said, “which enable the teacher to 
inspire his students, to excite their 
curiosity, and to lecture clearly 

Finally, Branahl proposed that th 
universities should make it easier for 
the young engineer to take graduate 
courses. ‘These courses should be of 
fered at a time that will not conflict 
with his job 

Ihe graduate engineer,” he said, 

also strongly desires to plan his 
courses in advance, and to have a rea 
sonable assurance that the courses will 
¢ offered when he is ready 

Possibly in the future, he con 
cluded, the 


to get a doctorate while working in 


engineer should be abl 
ndustrv without taking a veat 
dence at a university—the standa 
should not be compromised 


Robert H. Collins, St. Louis 


Engineer Announces 


used as an adjunct to the subsequent to complete pearlite transformation 


Brushless Motor 
New Yor« 


ing design of brushless dc-excited 


heat treatment given metal in accord Castings are then air-cooled to room 


ince with the conventional practice and subsequently pro 
for the 


and other castings. 


temperature The problems pr 


various types of alloy steel essed in the conventional manner 
These 
crease the casting cost an 


mold le 


} 


+ 
simple additional 


steps in tating-field synchronous moto 


In the determinant tempering op iverage of ipparently been overcome 


useful With 
properties (see tabl * brushk 


+) 


eration, castings are sand- or per lb, but improve the idvent of silicon r 


cooled in the conventional manner to svnchronous generator 


Properties Improved with Determinant Tempering 


With Pr 


Description Heat Treatment Ae r Mh Without Prio 
P Determinant 


of or Determinant-temperir 
Material Condition 


Jeterminant 


Procedure Tempering Tempering 


Cast 4175 Martempered to 55-Rc 2 hr /1250 F and macro cracks Numerous None 


Yield strength 40,000 ps 


Cast 4140 Stee! Normalized and tempered, 12 hr/1200 F 


1-in. section 


Re variation to %4-in. Jominy 
position 

Cast 0.45% C Stainless Steel As cast 3 hr /1250 F Grinding cracks 

Austeritizing temp for full 
hardening 


Cast Turbine Steel- Normalize and temper to 24 hr/1275 F 
0.2% C, 1 Cr, 1 Mo, 0.25% V 225 Bhn 


Room temperature Charpy V 
notch impact 

Groy Cast Iron Reheat to 1600 F, cool to Hardness uniformity of sec- 
1250 F, hold for 2 hr, done tions in step blocks 

before initial cooling goes 

below 800 F 


As cast 


Tensile strength in | 


tion 
Abrasion-resistant Alloy Sond cast 6 hr /1300 F 
White Cast Iron, 3% C, 17 Cr, 
1.5 Mo 


Transverse strength 
bor, 18-in. center 


Fro 


Send cast and reheat to 6 hr/1300F Transverse strength 1.2-in 


1700 F, air-cooled 40-50 Rc bor, 18 in. center 


199 in. 


Fracture deflect 


2% Beryllium Copper Solution-treated “H" condition 6% br /975 F Grain size Fine, 13 microns 


Alloy Strip from Cast Ingot 


Coarse, 33 microns 


Aluminum 10% Magnesium 27%" elongation 


Sand-cast Alloy 


Solution-trected and aged 18 hr/700 F 
for 36 hr ot 300 F 


Ductility of samples aged to 10.5% 
produce low-temp embrittle- 
ment 


elongation 
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feasible. But the 
accompanying induced 


came technically 
field currents 
and voltage during starting prohibited 
their application to brushless motors 
Now, the American Institute of Elec 
trical Engineers has heard Ceorge M. 
Rosenberry Electric de 


that 


of Gene ral 


scribe a brushless motor Ove! 
comes earlier handicaps 

He explained to the AIEE meeting 
that, in his circuit, the motor is ex 
cited in much the 


brushless generators, But the motor 


same way as in 
field must be shorted to carry away 
the induced field current—or field volt 
age would destroy the rectifiers. 

include in 
the circuit two silicon-controlled recti 


Rosenberry’s solution 


fiers for shorting a bridge-type recti 
her As voltage Zener 
diode in the circuit blocks flow to the 
short circuit until Zener voltage is 


increases, a 


reached—and current is now carried 
by the 


held and allowing the motor to acceler 


alternate circuit, shorting the 
ate. As it approaches full speed. the 
exciter delivers output current, which 
is carried by the controlled rx 
until the 
ism and reduces field voltage 


On tests with 


tihers 
motor pulls into svnchron 


a 50-hp, 1200-rpm 
motor, Rosenberry reported, the mo- 
tor reached synchronism without de 
lay. When the motor was pulled out 
of step from full-load conditions, the 
field was immediately shorted on the 


first slip cycle + 


Soviets Pirate 
Japanese Camera 


loxyo 


\ Japanese firm is now com 
plaining that foreigner ire pirating 
viyoda Optical Co 
charges that the Soviet 
miniature camera, the Kiev Vega, is 
of its Minolta 16. A 


description and picture of the pirated 


its designs. The (¢ 
of this cits 


in exact cop 


camera recently appeared in a Soviet 


nagazin 

Although the Kiev Vega is slightly 
than the Minolta 
identical to the 


savs Cvivoda 


larger and heavier 
16, it is otherwist 
Japanese camera 

\ company representative said that 
his firm was powerless to do anything 
ibout the alleged piracy because Rus 
sian law makes no provision for copy 
righting designs. But the company 
will try to prevent sales of the Rie 
Vega outside the Communist bloc 
Both Minolta SR and Minolta 16 
won Good Design prizes at the Cali 
fornia State Fair last year a 
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LAV e HOR...1u PLEDGE 


OF PERFORMANCE 


Andy Anchor 
says: 
“My condensed 
Bulletin No. 59S 
briefly describes 
the complete 
Anchor line. Send 
for it now!” 


IN HYDRAULIC 
TRANSMISSION 
LINES 


fluid pows 


with ¢ xpens 


lelays and 
be made 


oid such 


breakdowns to a 


transmission line is 
ve equipment down 


manpower until re- 


minimum 


has not only established rigid quality 


relalelelact Mie, 


Assemblies 


must conform 


which all Anchor Hydraulic Hoss 


but makes frequent 


tests and inspections of maferials and workman- 


ship to,ensure conformity to these high standards 


Because of this, the 


Anchor émblem on any 


of hydraulic equipment is a real “‘pledge 


of performance 


ANCHOR HOSE ASSEMBLIES with 
ANCHOR Pressed-On Couplings ore 
available for high, medium and low 
pressure service with maximum work- 
ing pressures ranging from 12,500 
PSI for , 1.0. 6 Ply Super Spiral 
Hose to 100 PSI for 2” 1.D. Spiral 
Wire Suction Hose. 


ANCHOR REUSABLE COUPLINGS — 
Regular or Clamp Type, are available 
for emergency repair and year-to 
year superior performance for high, 
medium ond low pressure service 


ranging from 5000 PSI for 4%” LD. 


and service 


2-Wire Braid Hose to 100 PSI for 2” 
1.D. Spiral Wire Suction Hose. 
ANCHOR 4-BOLT SPLIT-FLANGE “‘O” 
RING HEAD COUPLINGS are avail 
able in a wide range of sizes for 
high, medium and lower 
applications 

ANCHOR ADAPTER UNIONS, PIPE 
FITTINGS, SAE BOSS TYPE FITTINGS 
A complete line of Pipe and Tube 
Adapter Unions and SAE 
Boss Type Fittings ore offered in a 


pressure 


Fittings 


variety of styles and sizes to satisfy 
the requirements of any installation 


397 North Fourth Street, Libertyville, Hlinois 
Branch Plants: Dallas, Tex., *lymouth, Mich. 
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Notice how simple this speed reducer becomes when you 
start using Hyatt Hy-Roll bearings. It’s easy to design, 
quickly drawn and requires no costly end clamps, threads, 
nuts, screws or washers. That’s because Hyatt Hy-Roll 
bearings can be affixed to the shaft with a heavy press fit 

. . to become, for your purposes, actually part of the 
shaft. Since Hyatt Hy-Roll races are made from case- 
hardened, low carbon steel, rather than through-hardened, 
they will never crack or come loose. 





























DESIGNS 
WHEN 












































SPEED-UP PRODUCTION 


Look ahead to the time when this same speed reducer goes 
into production. Then you'll see why Hyatt makes all 
separable races interchangeable within the same part 
number. For it allows you to press the race on the shaft at 
one work station, then fit it into any of the mating 
assemblies already installed in the housing at another 
station. You don’t have to worry about matched assemblies 
because Hyatt has made selective fits a thing of the past. 


Think of the time it saves! 
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CAN BE SIMPLER 
YOUR “SPECS” READ 


Here’s the type of design problem you'll see every day. The 
horsepower has been increased, so this transmission input 
shaft must have a larger diameter and the pilot bearing 
must have added capacity. Yet both modifications must be 
made without an increase in overall dimensions. Sounds 
difficult, doesn’t it? But only until you start using Hyatt 
Hy-Roll Bearings with separable races! 

For increased bearing capacity, use a larger Hyatt 
BU-type bearing at the pilot and eliminate the outer race. 
Then specify a Hyatt TS-type bearing for the input shaft. 
By eliminating the inner race, you have more than enough 
room to increase the shaft diameter. And both changes are 
made without increasing the size of the gears or the hous- 
ing! This is the perfect solution wherever you can harden 
and grind the mating surfaces to bearing race specifications. 


Hyatt produces 10 major bearing types—four have 


0 
= 


separable inner races 


= 
a 





—and two have separable outer races. cy 


The separable race can be omitted and rollers oper- 
ated directly on the shaft or in the housing bore, in 
instances where the bearing surfaces can be brought 


to suitable hardness and finish. 
For fuli details on selection and application 


of these bearings see Hyatt Catalog 150 or 
call your nearest Hyatt sales engineer. 


Hyatt Bearings Division, General Motors Corporation, Harrison, New Jersey 


yar Dar. ROLL BEARINGS 


IN ROLLER BEARINGS HYATT 1S THE WORD FOR RELIABIIL 
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TRENDS IN APPEARANCE DESIGN 





DICTATING MACHINE (at right) 
need not be on desk during use. All 
that is needed is microphone-and-con- 
trol unit (below), which contains speak- 
er as well as listen, dictate and correc- 
tion buttons, and ready light. Requires 
no correction slip—button impresses 
signal marks on recording disk for cor- 
rections, instructions, and end of letter. 
Secretary reads marks on disk by look- 
ing at illuminated pop-up magnifier in 
top of transcribing unit. Angular cut- 
out treatment of housing provides 
maximum accessibility to turntable 
and controls, and resultant overhang 
should help protect against accidental 
actuation and dropped objects. Made 
by Soundscriber Corp and styled by 
Raymond Loewy Assoc, New York. 
Evolution of Soundscriber line of dic- 
tating equipment over 20-year period is 
shown below, right 


SOFTENED “SQUARE LOOK” of new- 
est electric-eye 8mm movie camera 
(right) invites the hands to hold it. 
But mixture of colors, materials and 
textures doesn’t help retain that sense 
of integration in appearance. Can be 
switched from norinal to slow motion 
without removing eye from finder. Bell 
& Howell Co 


MOUNTING MOTOR directly on shaft 
of high-speed, hand-held food mixer 
(far right) typifies European design 
of those appliances, except for the way 
it’s held. As with right-angled Amer- 
ican versions, European cooks usually 
grasp the motor housing itself. This 
Belgian mixer provides better balance 
by bringing handle over top of housing 
before being faired into it. Blades for 
mixing and chopping everything from 
cake batter to coffed and nuts fit into 
dome-shaped housing at business end 
of shaft. Made by Ateliers Construction 
Electriques de Charleroi. 
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ANGULAR, PRISMATIC TREATMENT of this new Oli- 
vetti typewriter by Marcello Nizzoli is in strident con 
trast with the almost sensuous roundness long char- 
acteristic of this Italian manufacturer's products. Ap- 
parently Olivetti’s metalworking and assembly facilities 
don’t do any better than Detroit's with extreme designs 
like this one—note poor fit between top plate and frame 
Machine is versatile, however: has a 4-position ribbon 
control and 7 gradations of touch 


A PRIMARY PURPOSE of electric arc torch, left, is 
conditioning of castings—and it uses stream of com- 
pressed air to blow melted metal away. Rounded elec- 
trode jaws, white sleeve (silicone and glass fiber), and 
rubber insulating boot unite with squeeze-to-actuate 
lever to make attractively integrated tool. By Arcair Co 


RECESSING TOP of 2x2x2 ft electric range (lower left 
corner) means minor spillovers cannot run down front or 
into burner wells. Clustering the burner switches in 
front corners both gets them out of the way and relates 
them to their respective heating elements. Putting On- 
Off and temperature controls in spherical recesses was 
another minor but welcome solution. But why not also 
get oven door handle out of the way, either by recessing 
or other means? Designed by Henry Dreyfuss, New York, 
for Waste King Corp. 


TURNS-COUNTING DIAL below (older model at left) 
was redesigned for use with a variety of types and 
makes of electronic equipment, so a range of color com 
binations was required. To eliminate plating and paint 
ing, a change was made from diecastings to molded plas 
tics—except for baseplate Visibility and reading 
precision were increased by completely uncovering de 
ade dial and masking all but key area of single-turn dial 
Twin-injection molding process provides numerals and 
calibrations of a separately molded plastic, with good 
wear-off resistance. Designed by Palma-Knapp Asso 
River Forest, Ill, for Borg Equipment Div, Amphenol 
Borg Electronics Corp 





Designers think of R/M first for asbestos, rubber, 


NOW! R/M Vee-Flex" 
Packing Rings 
and R/M Piston Cups 
of Teflon’ -impregnated 
asbestos fabric 


... for temperatures to 500°F 
... for all hydraulic fluids 


Check these important advan- 
tages never before possible: 


1. Minimum thermal expansion and 
plastic flow 


. Superior extrusion resistance 


3. Broad chemical resistance 


. First V-ring packing capable of 
constant low coefficient of friction 
without aid of lubrication 

. Permits operation at tempera- 
tures of 500°F—under certain 
conditions to 650°F (elastomer- 
type V-rings are limited to 300°F) 

. High or low pressures are handled 
with one type of material 


The first molded hydraulic and pneumatic 
packings to outperform all elastomer 
V-rings and piston cups 


*Du Pont trademark 


PACKINGS 


Get more information about these self- 
sealing, self-adjusting rings and piston cups. 
Ask for booklet P-8907. Packing Division, 
Raybestos-Manhattan, Inc., Passaic, N.J. 
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CX MOLDED V-BELT 


Outlasts Other Belts 8-1 
The Only Belt of its Kind... 


Fully Molded, Completely Jacketed 
Notched V-Belt 


Ideal for small sheave diameters, 
short centers, high speeds 


Micro-positioned strength member is supported in a “Power Arch” 
and locked into a homogeneous molded unit for perfect balance, 
cool, quiet, vibrationless operation. Locked-in length stability. Fully 
covered; prevents flex-cracking; maintains shape. Completely pro- 
tected from atmospheric conditions; no ply separation; less wear on 
grooves. Let R/M rubber specialists work with you on V-belts, trans- 
mission or conveyor belting, rubber hose, molded or extruded parts. 


RUBBER 


Write today for free booklet shown: full details on a wide variety of 
industrial rubber products. Manhattan Rubber Division, Raybestos- 
Manhattan, Inc., Passaic, N.J. 


Now you can do even more with 
TEFLON—made bondable by RIM 


Time was, you'd often rule out “Teflon” where it was sorely needed, 
simply because you couldn't make it adhere to anything. 

But not now. R/M has a process that makes “Teflon” easily bond 
able to other materials and to itself with commercial adhesives. Now 
when designing with “Teflon,”’ you don’t need to include elaborate 
and costly fastening methods. 

R/M can supply “Teflon” sheets, tubes and tape with bondable 
surfaces where you specify them. Thus you can use the unique com- 
bination of electrical and chemical properties of “Teflon” without 
worrying about how to make it stay put. In fact, you can take ad- 
vantage of bondability and non-bondability in the same R/M “Teflon” 
part. 

A lot is happening in “Teflon” daily. To keep up with it, talk 
“Teflon” with the R/M man and learn of R/M’s complete “Teflon” 
service that can help you cut costs without cutting corners 


For a copy of this booklet, full of information on R/M’s complete 
line of “Teflon” Products, write Plastic Products Division, Raybestos- 
Manhattan, Inc., Manheim, Pa 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Pa. « Paramount, Calif. » No. Charlestown, S.C 
Crawfordsville, Ind. « Neenah, Wis. + Peterborough, Ontario, Canada 
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PRECISION-FORMED 
METAL 


COMPONENTS 








c. 8B. KAUPP & SONS 


28 


Hydroforming, Deep Drawing 
and Spinning 


You can depend on KAUPP for com- 
plete service from design to delivery 
on precision-made metal parts and 
sub-assemblies Ultra modern metal 
working facilities, plus wide experi- 
ence on military and commercial re- 
quirements are available to solve 
your problems. Send drawings for 
quotations or phone for new illustra- 
ted bulletins! 


dt 








Closest tolerances adhered to in all 
metals, including MU METAL, BRASS, 
INCONEL, ALUMINUM, COPPER, 
CARBON STEEL, STAINLESS STEEL, 
NICKEL, MAGNESIUM, TITANIUM, 
SILVER, SPECIAL ALLOYS, HAYNES 
STELLITE. 


Metal Craftsmen since 1924 
NEWARK WAY, MAPLEV/OOD, N 


nIN 


\y 


} 


di 


J. 


Telephone: SOuvth Orange 3-2490 
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READER 


Electromechanical Clock 


lo the Editor 

Your R & D column on p 43, Nov 30 
issue, contains a request by H Turenchalk 
for an electromechanical clock. 

For years IBM manufactured 
such a clock prior to selling all rights to 
Simplex, marketing 
the item. It is a standard synchronous 
clock with a marine escapement, a large 
spring, a relay, and a gear train for wind 
ing the spring. It will maintain time 
mechanically to an accuracy of +1 min 
ute over a 12-hour period. Windup time 
is twice the amount of off-time, to main 
tain full spring tension. We have used a 
recently for clock calendar 

Wiiuiam V Recorp 
lucson, Ariz 


several 


which is currently 


lozen of these 
units 


Dirt-counter 


l'o the Editor 

I noticed a referenc« 
1 dirt-counter Kimberly 
Clark. Your readers may be interested to 
learn that an automatic photoelectric dirt 
counter was developed in 1949 by S M 
Chapman of the Pulp and Paper Research 
Institute of Canada, and G R Mounce of 
Electronic Associates Ltd 


Nov 30, p 12) to 


developed by 


The Pulp and Paper Research Institute 
has developed calibrating techniques for 
this instrument and a number 
of production instruments have been sup 
plied to paper mills Canada 
some European countries —E W 

Electronic Associates 


Willowdale, 


onsiderable 


ind in 
LEAVER 
Ltd 


Ontari 


Centrifugal Oil Filter 


Editor: 

“Why Don’t 
column of Dec 14, the 
raised about a centrifugal oil filter for 
automobiles. I should like to draw your 
attention to the centrifugal oil filter manu- 
factured in England for automobile and 
truck engines 


To the 
In your They R & D’ 


question was 


TO EDITOR 


’ 


In this filter, the oil leaving the norma 
lubrication pump enters the bottom of a 
free-spiuning, cylindrical rotor 
owl through a hollow central spindle 
Che rotor bowl has, mounted towards the 
outer periphery, two reaction jets of a 
size such that some 10° of the oil enter 
ing the filter is forced out of the jets br 
the oil pressure in the bowl. This causes 
the rotor to turn at speeds of 3000 to 
10,000 rpm depending on such factors as 
oil pressure, oil viscosity, jet size, etc. All 
oil in the bowl is thus subjected to a 
onsiderable centrifugal force, the dirt 
is extracted from the oil and compacted on 
the outside of the rotating The 
remaining 90% of the oil entering the 
filter leaves it by of a hollow pip« 
concentric with the inlet spindle and goes 
direct to the bearings, etc. Oil is pre 
vented from going directly from inlet to 
outlet by means of a baffle plate 

—D C Mircueti 
New Castle, Penna 


ene losed, 


bow! 


way 


Incorrect Correction 
lo the I ditor: 


In scanning the recent issuc 
7, | was l 


of Decem 
note appear 
m page 155. As you no doubt realize 
vhich | titled 
ind was intended to corre 

had 


seem 


amused by a 


} 


tem to refer was 
Corre 


tata on Irie 


tion,” 


tri conversions whi h 


appeared in a previous issuc It 


that everything has been 
for the fact that one meter certainly does 
not equal 49.37 inches as stated 
Jesse G Haymes ]! 
Lakewood, Ca if 
@ 1] meter equals 39.37 in. Our thank 
ilso to Messers Clarence E Mange, Frank 
A Ruhmann, and Carl A Johnson.—-Ed 


corrected except 


COMING EVENTS 
FEBRUARY 


24-25 


Technical 


Malleable Founders S« 


und = Operating Conferer 


Cleveland 


MARCH 


Society 
Engineers, Gas Turl 
Conference, R 


6-9 .... American 
hanical 


ind Hydrauli 


Founder Society of 
Annual Meeting, Drake 


a4, 58th 
, Chicago 


Automotive En 
Meeting 


society ot 
gineers, National Automotive 
Sheraton-Cadillac Hotel, Detroit 


29-31 
chanical Engineers, American Power 


rerence Hotel Chicago 


Society otf Me 
Con 


\merican 


Sherman 
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DESIGNED IN CELANESE FORTIFLEX.:. 


Blow moided plastic puts steam in vaporizer design 


Sometimes a material and a process make a natural team 
as in the case of Fortiflex linear polyethylene and blow 

molding. Together, they make it possible to redesign 

products for better quality and greater economy. 

In this blow molded bottle for the new G.E. Vaporizer, 
Celanese Fortiflex (a non-conductor) provides added 
insurance against shorting of the electrical element and 
contributes to safer operation. Fortiflex withstands boiling 
temperatures without softening. The blow molding 
method makes it possible to produce this difficult shape 
quickly and economically in large scale production. Mold 
costs are substantially reduced. With a capacity of nearly 
a gallon, the bottle weighs little more than 12 ounces and 
provides steam for 12 hours without refilling. Molded-in 
bottle colors are pink and blue. 

If you need a hollow component that has good strength, 
why not see whether a blow molding of Fortiflex will 
meet the requirements? We'll be glad to send you 
information on both process and material. 


Celanese® Fortiflex® 


Fortiflex...a@ @ePrnwese plastic 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 


Export Sales; Amecel Co., lnc., and Pan Amcel Co., Inc., 180 Madison Avenue, N.Y 


TYPICAL PHYSICAL AND CHEMICAL PROPERTIES OF FORTIFLEX 


Properties of Fortifiex “A" Related to Melt Index 
FORTIFLEX RESINS 

PHYSICAL PROPERTIES ASTM METHOD UNITS A-20 A-70 A-250 A-500 
Melt index... ......+.+. D-1238-52T - 2 7 2.5 : 
Heat Distortion Temp. (66 psi). .D-648-45T F 185 ! ! 
Brittieness Temp... . 52T F 
impact Strength, izod. . D 6-54T ft. ib 

("%" x Ve" injection-molded bars notch 
Tensile Strength 

Max., 0.2 in. /min. D-638-52T psi 
Elongation, First Tensile 

Yield Point... . D-638-52T 4 25 2 

Properties of Fortifiex “A"’ Not Affected by Melt index 

PHYSICAL PROPERTIES ASTM METHOD UNITS 
Density. . 
Refractive index 
Hardness, Shore D 
Stiffness seesece 
Water Absorption . ooeseese ° 
(Ye specimen, 24 hr. immersion @ room temp 
Flammability . 
*Mold Shrinkage, length. . 


' 
® Celanese Corporation of America, Plastics Division, 
y Dept. 103-B, 744 Broad Street, Newark 2, N. J. 


' 
s Please send: more information on test quantities 


Name 


Company 
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RESISTS MOISTURE! 
safeguard your investment in 


Your valuable original drawings resist absorption of 


moisture, slow deterioration, tearing and rough handling 
when you use drafting film made of Du Pont ‘“‘Mylar’’* 
polyester film. That’s because the base—durable 
““Mylar”’ 


won't dry out or become embrittled with age. 


is tough, flexible and stable. And “‘Mylar’’ 


Drafting film of “‘“Mylar” provides good contrast for 
microfilming ... makes paper intermediates unnecessary. 
Because it costs less than many grades of tracing cloth, 


7 


““Mylar”’ provides extra protection against 
tearing . . . has good fold endurance. 
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“Mylar” resists aging and deterioration 
. safeguards your investments. 


costly originals 
with durable drafting films of Du Pont MYLAR 


drafting film of ““Mylar’’ provides you with many new 


cost-saving opportunities. 

So next time you order, ask for pencil and ink drafting 
films of ‘““Mylar’’. . . 
ing time and labor. 

If you would like samples for testing, we will ask 


safeguard your investment in draft 


manufacturers of drafting film of “Mylar” to send you a 
sample. Write E. I. du Pont de Nemours & Co. (Inc.), 
Film Dept., Room PE-2, Wilmington 98, Delaware. 


Mylar” is Du Pont’s registered trademark for its 
brand of polyester film 


8t¢ y. 5. pat.orf 
4INGS FOR BETTER UVING. . . THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 
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From Brown & Sharpe/Double A— 


Tandem Combinations of Large & Small Pumps 


Here’s a new line of compact tandem hydraulic 
sora with a choice of fifteen different total 
flow rates. These Gerotor O-H pumps are separately 
piped (but commonly mounted) combination pumps 
that have two pump sections of varying capacities, 
mounted in tandem. Three size ratings are offered in the 
larger of the two pump sections. One of four smaller 
capacities is selected for the second section. 
O-H pumps may be ordered for use with non- 
flammable fluids. This 800 series modification is 
fast becoming the industry standard for fire-resistant 
fluid services. Pressure rating on these pumps is 1000 
psi, on a continuous duty basis. When ordered for use 
with standard hydraulic oils, the pressure rating is 1500 
psi. Volumetric efficiencies average an impressive 91%. 
The actual fluid delivery of all but the largest 
” rated pump in each section is substantially in- 
creased by operating at 1800 rpm instead of the usual 





O-H PUMP FLOW RATES (ACTUAL GPM) 
OPERATING 





SPEED O Section Ratings H Section Ratings 
(RPM) 20 30 40 5 12 





1200 20 31 44 5 12 





























1800 30 45 . 77 








Brown & : 
HYDRAULICS DIVISION 


GEAR, VANE & CENTRIFUGAL PUMPS 
DOUBLE A VALVES 

GEROTOR PUMPS 

POWER UNITS 


PROGRESS IN PRECISION FOR OVER 125 YEARS 
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1200 rpm. The table shows the sizes available in both 
the ‘O’ and ‘H’ sections, and actual deliveries at both 
speeds. O-H pumps have a minimum speed of 200 rpm. 

The use of the higher 1800 rpm speed affords an 
Peg rho economy in the cost of the electric 
motor. The difference in cost between 1200 and 1800 
rpm motors of the same horsepower more than covers 
the cost of the O-H hydraulic pump it will drive. 

Gerotor O-H pumps utilize the Gerotor principle 
> of operation, resulting in these important quali- 
ties: smooth, uniform fluid flow; long pump life with 
either standard or fire-resistant hydraulic fluids, and 
high volumetric and mechanical efficiency. 


GET COMPLETE INFORMATION 


On Gerotor 0-H model tandem pumps 
ASK FOR the 0-H Pump catalog sheet 


All the pumps and motors in the Gerotor line are rugged, 
efficient, dependable products. They last longer, especially 
with low-lubricity, non-flammable fluids. Flow capacities 
are from .42 to 43 gpm with pressures to 2000 psi. Ask 
about them scon. 
Take advantage of Double A hydraulic developments. 
Contact your nearest Double A hydraulic distributor. 
Or write to Double A Products Co., a subsidiary 
of Brown & Sharpe Mfg. Co., Manchester, Michigan. 
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')). —- HIGH FREQUENCY 


<i4/}) WENTING 
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TYPICAL INDUCTION 
HEATING APPLICATIONS 

















Punch Heads Selectively 
Tempered 


Diagram shows arrangement for se- 
lectively tempering heads of alloy 
steel punches. The use of a combina- 
tion type solenoid and pancake in- 
duction coil reduces hardness from 
Re 55/56 to Re 41/44, improving 
resistance to brittle fracture at the 
head of the punch. In this case a 
heating cycle of 55 seconds provides 
uniform tempering. A multiple posi- 
tion fixture, processing 4 pieces at 
one time, speeds up production. 
mouc TON CON 
Ca mate Ra 
cr etueems CRUCIBLE 


MOLY SUSCEPTOR 
CORamec Tust 


Sue 


Heating 
Non-Conducting 
Materials 
To High 
Temperatures 


ecoo900000—- 





ooo0000000 





SL seeseelit nd 


Laboratory analyses frequently re- 
quire heating of non-conducting 
materials to temperatures of 3,000 
to 3,500° F. in vacuum or special 
atmosphere. This can be accomplish- 
ed by induction heating with the aid 
of a metal susceptor. Diagram shows 
the fusion of mica samples in an alu- 
mina crucible, using molybdenum 
susceptor. A ceramic tube surround- 
ing the susceptor isolates the work for 
fusion in a vacuum. The molybdenum 
susceptor is heated by induction, 
which in turn, heats the crucible by 
radiation. 
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For Your INFORMATION (persona!) 





Smallest of all? 
Eighteen ago, 
the British announced the 
“world’s smallest” record player 
“a world of music held in 
the palm of your hand”’ (PE 
Aug 11 °58, FYI). It’s 84 by 
44 by 12 in., weighs 36 oz 
Now, the Japanese have gone 
them better. In a 


74 by 54 by 2 in., 


months 


one Space 


\ they ve 

crammed a record player—and a radio too. Total weight, 45 oz. A 

motor, 7 transistors, 2 diodes and a thermistor do the work. 
Designed by Standard Wireless Industry lokyo, 


go into production for export in April 


micro 


Shibuya-ku, the 


unit is to 


Repulsive—but useful 


\ dust-repellent for paint and a water-repellent for clothing 


are among the 
new developments coming your wa\ 


(he paint-protector is a colloidal silica preparation that “fills the pores of 
a paint surface to produce a slickness so total that there is virtually nothing 
for dirt to adhere to.” DuPont, which developed the treatment and makes the 
silica, says $¢ worth will coat a sq ft; and promises the product will be made 
available commercially when extensive field tests are completed 

Meanwhile, the Army Quartermaster Corps R & E Command announces a 
new water-repellent treatment “so far superior in performance and durability 
to any previously used”’ that it seems almost the perfect answer to a top-priority 
problem. In tests, OMC says, the new finish “withstood 7 days of continuous 
24-hr rainfall without showing any water penetration.” And, OMC proudly 
notes, “after 15 launderings treated fabrics are at least equal” to materials 
treated with other compounds when they are brand-new. The finish, named 
Quarpel, is actually two in one: pyridinium and a fluorocarbon. But, says 
OMC, a synergistic (boosting) effect makes the sum better than its parts 

Like the silica compound, Quarpel is still under test, will not be available 
commercially for some time 


Cheaper hose? Not yet 


First, it was nylon tire cord—now, it’s hosiery-grade nylon that’s coming 
down in price, following a long-term trend that’s had plenty of advance warning 
(PE—Feb. 2 '59, p 14). But, though DuPont cut a whopping $1.36 from 
the 15-denier nylon price (bringing it down to $3.89/Ib) and tire cord dropped 
below $1/lb for the first time last year, the savings per unit are small 


reductions at the retail level are unlikely 


Price 


Handles with care 


If you’ve got a load of delicate 
mechanical electronic 
this high-density polyethy 
lene case should be just the thing 
for moving them around. It 


and parts, 


Crex 


has 


a variety of formed shelves and 
trays, is fitted with a transparent 
butyrate plastic front for protec 
tion plus visibility. Highland Prod- 
ucts, Dover, NJ makes it, sells it 
for about $12.50, plus shipping 


—ARG 
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How to expand without added expenditure 


Right away let’s make this point clear: you won’t find any magic formula here 
for expanding your plant physically at no cost. What you will find are facts 
about a material that can definitely help expand your plant’s productivity . . . 
and your product’s salability. 

That material is Masland Duran Clad, the new semi-rigid vinyl for laminating 
to metal sheets or coils according to your specifications . . . the built-in finish 
that obsoletes dipping, spraying, brushing, coating and similar finishing methods 
. .. the vinyl-to-metal laminate that can even do away with the need for having 
a finishing department. 








Think what this can mean in terms of expanded productivity. Space now devoted 
to finishing operations can be used to expand your production area. Money 
currently spent in equipment, maintenance and finishing supplies can be chan- 
neled to more productive use. Costs of rejects, and the insurance costs of han- 
dling explosive materials can be eliminated, too, since Clad enables you to 
work with prefinished parts. 





Consider, too, what Clad can mean in greater sales potential for your product. 
This durable, decorative vinyl can be produced in easy-to-clean colors . . . and 
in plain, textured or embossed designs. And here’s the beauty of Clad from a 
production standpoint: It can be cut, crimped, drilled and even deep-drawn, 
without affecting color or design . . . without distorting the material itself... 
and without the need for any special processing equipment or methods. 
Truly, Masiand Duran Clad merits your most serious consideration right now 
... for, make no mistake about this: vinyl-to-metal laminates are here to stay 
and grow. With production soaring from one million square feet to 18 million 
in just three years ... and from 115 to 150 million square feet estimated for 
1960 . . . they are obviously lowering finishing costs and increasing design 
flexibility in a big way. 

To safeguard and improve your competitive position, you will find it well worth- 
while to mail this coupon for more information on Masland Duran Clad .. . 
and the laminators serving your area. 


industrial Products Division 
THE MASLAND DURALEATHER COMPANY, Dept. PE, Philadelphia 34, Pa. 











THE MASLAND DURALEATHER CO., Dept. PE 
Amber & Willard Sts., Philadelphia 34, Pa 


Wasland Duran 


|CLAD 


vinyl finish 


Please send information and samples of Clad 


Nome a el Title__ 





CE a 


Street___ 





—_--—-—-— - - - Gh 
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NS SPECIAL WIRE 
KEEPS SPRINGS ALIVE 
IN 1400° BATH 


When a leading manufacturer of microwave assemblies 
and radar components was faced with a serious production 
bottleneck in a high-temperature dip-brazing operation, they 
came to National-Standard for help in solving the problem. 


CRITICAL MICROWAVE ASSEMBLIES being brazed in a 1400° 
salt bath were held together by cumbersome weights and 
intricate fixtures that frequently caused distortion or slip- 
page during the brazing operation. The solution—and a 
considerable time and money saver—was to clamp all the 
components with springs that would allow expansion of 
the various parts during brazing without distorting the 
assembly. However, conventional spring wire would not re- 
tain tension at 1400°. Once used, springs had to be discarded. 


NATIONAL-STANDARD ENGINEERS, working with the manu- 
facturer’s engineers, tested a new superalloy spring wire, 
NS-25 (L605), that proved “as good as new”’ after several 
hundred brazing operations at 1400° F. The mechanical 
stability of NS-25 spring wire insures proper expansion of 
parts during heating and maintains just the right tension 
to give mating parts good contact and perfect bond. The 
result is manufacturing that is simplified, faster and more 
precise than was previously possible. 


EXPERIENCED ENGINEERING HELP of this kind, for jobs 

requiring high-quality wire, to meet special or unique applica- 
tions, is available to 
you from National- 
Standard. Write for 
additional informa- 
tion to National- 
Standard Company, 
Niles, Michigan. 


MICROWAVE ASSEMBLIES are held togeth- 
er in 1400° brazing bath by springs made of NS-25 
wire. This special alloy wire allows rapid, precise 
brazing never before possible. 


AA £ 


Vianufacturer of Specialty Wire and Metal Pro 
sranoano ff NATIONAL-STANDARD COMPANY 
Niles, Michigan 





One in a series of technical reports by Bower 





BEARING GEOMETRY 
MAKES OR BREAKS BEARING PERFORMANCE 


To develop high capacity and optimum 
performance in a tapered roller bearing, 
it is essential that roller alignment be 
accurate. Correct roller alignment, in 
turn, depends on a critical geometric 
relationship between the cone back-face 
rib, and the cone raceway. 


Perfection in this geometric relationship 
compels the rollers to align themselves 
perfectly with respect to the bearing 
geometry, and each roller shares equally 
in the work that is imposed. Figure | 
diagrams the important elements in- 
volved. 


When this rib-to-raceway relationship 
is incorrect (because of either faulty 
bearing design or manufacturing inac- 
curacies), rollers experience misalign- 
ment and begin to skid and skew under 





CONE 
BACK-FACE 
RiB 


FIG. 1 
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load. As engineers know, poor perform- 
ance and premature bearing failure are 
inevitable under these conditions. 


In the design and manufacture of Bower 
tapered roller bearings, Bower engineers 
take great care to generate and hold an 
exact face angle on the cone back-face 
rib. In practice, this means that Bower 
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bearings are designed for maximum life 
and optimum performance under any 
operating conditions. It means that 
Bower bearings retain accurate roller 
alignment under all speeds and loads up 
to the maximum for which the bearing 
is rated. 

It’s one thing to develop proper bearing 
design on paper, but quite another to 
carry it out consistently in manufacture 
To this end, Bower engineers were instru- 
mental in the design and development 
of a unique centerless grinder on which 
Bower precision grinds each bearing’s 
cone raceway and rib-face simultan- 
eously. The results obtained from these 
machines invariably meet or surpass 


Bower's exacting requirements and as- 
sure perfect roller alignment. 


Figures 2 and 3 are front and top views 
which illustrate Bower's technique of 
centerless grinding rib-faces and cone 
raceways together. As a result, every 
component in a Bower bearing is per- 
fectly concentric about its rolling axis 





FIG. 3 THESE SURFACES 
GROUND 


SIMULTANEOUSLY 





THIS ANGLE MUST BE 
HELD EXACTLY FOR OPTIMUM 
PERFORMANCE 











2 2: 2? 2 


When you require bearings, we suggest 
you consider the advantages of Bower 
bearings. Where product design calls for 
tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can 
provide them ina full range of types and 
sizes. Bower engineers are always avail- 
able, should 


advice on bearing applications. 


you desire assistance or 





BOWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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Size for Size... 

New ASCO Midget 3 Way 
Solenoid Valve 

provides 


LNWATCHED EAS RETURN 

NMATCHED FAST RETURN 
UNM FAST RETURN 
UN NAW 


Of Cylinders and Diaphragms 


INTEGRAL OVERSIZE ORIFICE SPEEDS EXHAUST CYCLE... ELIMI- 
NATES SEPARATE QUICK VENT VALVE. 


New 3 way Bulletin 8317 with full 44” diameter exhaust ori- 
fice provides quick venting of pressure from cylinders and dia- 
phragms...assures the fastest cylinder or diaphragm return 
of any valve its size. It takes the place of larger, more ex- 
pensive valves ... eliminates need for connecting a separate 
quick vent valve in the circuit to speed up the exhaust cycle. 


This ASCO valve has only 2 moving parts, mounts in any 
position. Available in normally open, normally closed and 
universal construction... with general purpose, explosion 
proof or watertight solenoid enclosures in 14” pipe size... 
for pressures to 160 p.s.i....for water to 100°F, air, gases 
and light hydraulic oil to 180°F. 


The Bulletin 8317 Valve is available immediately from stock. 
WRITE for catalog literature and for the new ASCO Stock 
List & Selection Guide listing the world’s largest stock of 
solenoid valves for immediate delivery. 


ASCO Valves 


Automatic Switch CO. 546 HANOVER RD., FLORHAM PARK, N. J., FRONTIER 7-4600 
AUTOMATIC TRANSFER SWITCHES « SOLENOID VALVES « ELECTROMAGNETIC CONTROL 
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MASTER GEARMOTORS 


simplify applications—save space 


as 
Pd 
“ 


ca 


ra 


| 


Matched motor and 
right angle reducer in 
one compact power package 


Reduction of engineering and assembly cost .. . 
elimination of separate components . . . are basic 
in this Master Right Angle Gearmotor. Consider 
these specific advantages: 
1. No high speed coupling. 
. No V-belts or chains and sprockets. 
. Takes up less space—reduces mounting plates. 


. Special flange or face mounting can eliminate 
low speed coupling. 
5. Saves aisle space ... drives around the 
corner. 


. Wide acceptance by machine builder and user. 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions 


@eeeee028ces 


Master Gearmotors are built with ratings from % 
to 125 h.p. . . . in right angle, parallel or in combi- 
nation. Right angle ratios are available to 96:1; 
parallel 120:1. 

Electrical and mechanical modifications give you 
a maximum choice—vertical, horizontal, and flange 
mountings; output shaft over, under, left or right. 
These gearmotors can be supplied with built-in 
accessories: a fluid coupling for hard-to-start loads 
or cycling loads; a brake for fast stops and positive 
holding. 

Call your nearest Reliance Sales Engineer. Let him 
tell you why more Master Gearmotors are in use 
today than any other make. x10 


RE LIANC ENGINGGRING Co” ™ 
DEPT.302A,CLEVELAND 17, OHIO 


Canadian Division: Toronto, Ontario 
Sales Offices and Distribytors in Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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Revere helps “fit the metal to the job” 


AND A MAKER OF FINE CARS 
SAVES MONEY WHILE IMPROVING PRODUCT QUALITY 


Recently, a manufacturer of top-flight motor cars was having 
trouble in producing the above escutcheon for the front bumper 
lamps used on his newest model. 

First of all; the breakage of the part was excessively high. 
Second, the escutcheon which is drawn at an angle, and contains 
a concave surface on the inside presented a problem in that, 
after buffing, polishing, and flash plating, the finish produced 
did not exactly match the chrome-plated bumper. 

Revere’s Technical Advisory Service suggested these difficul- 
ties might be overcome by using Revere 70-30 Brass Strip. 

Here, again, by “fitting the metal to the job” Revere’s Techni- 
cal Advisory Service was able to reduce manufacturing costs 
while improving the quality of the product. Finish of parts was 
improved while finishing costs were reduced. Finished parts 
proved an excellent match. Switching to the more ductile metal 
resulted in less tool wear, while breakage was reduced to less than 
1%. All this with little adjustment of existing press equipment. 

Why not consult with Revere’s Technical Advisory Service and 
take advantage of its extensive knowledge in “fitting the metal 
to the job.” This Service has saved others money, why not you? 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Rome, N.Y.; Baltimore, Md.; Chicago, Clinton and Joliet, lil, 
Detroit, Mich; Los Angeles and Riverside, Calif.; New Bedford Mass.; 
ree Y.; Newport, Ark.; Ft. Calboun, Neb. Sales Offices in Prin- 
cipal jes. Distributors Everywhere. 
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nworpak is a significant advance in the field of 

static switching. Like other static systems, NORpak 

performs the functions of machine tool relays, stepping relays, 
latching relays and timers — all without contacts or motion 

of any kind. Like other static systems, WORpaK is ideal 

for applications where speed is important—where reliability 


and long life are essential—where conditions make 





conventional magnetic devices impractical. 


But unlike other static switching 
systems, NORpaK otters the 
important advantages 

shown onthe nextpage .... 


SQUARE J) COMPANY 
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—A SIMPLER, FASTER, STATIC CONTROL! 


EASIEST TO APPLY 

The transistor NOR unit is the basis of NORPak. 
All logic functions—AND, OR, NOT, MEMORY 
—can be accomplished with combinations of 
this single NOR unit. WORpAK is not compli- 
cated.—it’s easy to apply to conventional cir- 
cuits. Units are color-coded for quick identifi- 


cation. Simple DC circuit eliminates worry 
about phase relationships. 


wa 


UNMATCHED SPEED 

worpak provides switching at rates up to 
25,000 per second—faster than any other 
industrial static system. 


SMALLEST COMMERCIAL 
PACKAGES 

NOR pak is available in the form of individ- 
ual components, or in completely engineered 
systems. Components are offered in 6 and 
20 paks, require only 1/4th the equivalent 
relay panel space, and weigh less than com- 
ponents of other static systems. 


EXTRA DEPENDABILITY 

NOR units have been time-tested in com- 
puter use for years. They are not subject to 
wear, will give top performance indefinitely, 
and provide unfailing circuit fidelity. 


SIMPLE TO USE 

Optional monitor lights give visual evi- 
dence of proper performance. Simple dynam- 
ic sequence tester checks individual NOR 
units in operation. 


EXPERT APPLICATION 

HELP 

Field specialists, factory-trained in all as- 
pects of WORpak, can give you on-the-spot 
answers to any application questions. 





worpak is availabie as individ- 
val components for application 
to specific contro! functions, or 
as compietely engineered sys- 
tems ranging from the smaliest 
to the largest panels 








(D) ... design leadership 


© Waite for the complete story on NORPAak 
—its theory, application and operation. 
Square D Company, 4041 North Richards 
Street, Milwaukee 12, Wisconsin 


wherever electricity is distributed and controlled 
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Whatever you manufacture... 


your motors can be Completely 
Protected Against Burnouts 








“" KLIXON TOTA 
PROTECTORS 


Motor burnouts are costly . . . costly to the equipment 
manufacturer . . . costly to the equipment user. You 
can safeguard your equipment against motor failures 
by specifying and using motors with built-in KLIxon 
Total Protectors. 


Here’s how you benefit — motors operate at safe maxi- 
mum output without premature failure . . . motor re- 
pairs, replacement and service calls are minimized . . . 
product reliability is assured . . . customer satisfaction 
is maintained. 


Ask your motor supplier about the advantages of 
KLIxON Total Protection. The additional cost is low 
... the savings high. Write for Bulletin MOPR4. 


Klixen Total Protectors Are Available 


To Meet 


Your Exacting Protection 


Requirements Against The Following 
Conditions. 


Running overload with or without high 
ambient or ventilation blocked 

Locked 
caused by mechanical! fai 
load 


rotor norma voltage 


Locked rotor caused by 

where decreased torque is insu 

start load 

Locked rotor with main winding only in 
circuit resulting from open circuit start 
switch or open circuit in reversing switch. 
Locked rotor with start winding only in 
circuit, such as thot resulting from an 
open moin winding circuit or open circuit 
in reversing switch 

Running with both stort and main wind. 
ings in the circuit resulting from 
switch foilure in closed position or 
voltage which prevents reoching switch- 
over speed 

Over 


againat overheating and burning out 
KLIXON PROTECTORS. 


200,000,000 motors are protected 


wr 


“~ TEXAS INSTRUMENTS 


SPENCER PRODUCTS 


® 3802 FOREST STREET ° 


Spencer Products: Kiixon® Inherent Overheat Motor Protectors « 
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Motor Starting Relays « 


METALS & CONTROLS DIVISION 


Thermostats « 


Precision Switches 


INCORPORATED 


ATTLEBORO, MASE, 


e Circuit Breakers 
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Liquids! Gases! Solide/ 


Dayton’s non-collapsible, 
ultra-flexible hose handles them all! 


Wherever iow pressure or vacuum transfer is used to move liquids, 
gases or solids . . . wherever light unit weight and extreme flexi- 
bility must combine with high tensile strength, plus the ability to 
withstand abrasion and rugged use—Dayton has a non-collapsible, 
flexible hose to do the job or will design one to specifications. 


SOME PRESENT USES 


. = Resuscitator Oxygen Dayflex Current-Carrying 
HELP YOU ? , Hose FDA Approved Vacuum Hose 
* 


Dayco Nylaflex* Hose is the most rugged plastic hose made. 
Exclusive NYLON reinforcement imparts greater flexibility, 
greater tensile strength and stretchability, plus longer life 
than ever before. 





Nylafiex Swimming 


Dayflex* Current-Carrying Hose has a unique double wire con- ' dunlente 
struction which provides both structural strength and elec- os 41 oo» 
trical capacity . . . carries 110-115 volts and is UL approved. tT = T 
Dayflex* Plastic Hose is a proven component of extreme flexi- 

bility and high tensile strength. Adaptations are now in use 
for Hair Dryers, Air Conditioning, Refrigeration, Resusci- ania Suen 
tators, and Vacuum Cleaners. Industrial Vacuum Hose Venting Hose 











Dayton Rubber offers technical assistance to develop new 
uses for all its non-collapsible flexible hose. Our research 
and sales engineers are at your service. Just fill in the cou- 


pon and mail it today. venting or ductwork for industry, trans- 
“Registered Trade Mark. Patented and Patents Pending portation or home. 


Dayfiex plastic, Current-Carrying and 
Nylafiex hose offer innumerable de- 
sign opportunities as flexible piping, 


THE DAYTON RUBBER COMPANY 


LT} cil] t | TL Dayfiex Plastics Division, Dayton 1, Ohio 


Please send free samples of flexible hose as indicated 


(] Vacuum Cleaner [] Current Carrying 
Rubb Pra Yr [] Nylaflexr Vacuum Cleaner [} Nylaflex Swimming Pool 


name 
DAYFLEX PLASTICS DIVISION - DAYTON 1, OHIO ate 
firm 


Bw Nepoouarters FOR NEW IDEAS ‘dina 


city zone state 
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(Advertisement) 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 





How to simplify selection 


of fastener material 
| ae 





Technical-ities 
By Fred E. Graves 











Proper inspection 
for screw threads 


Thread inspection should an- 

swer two questions. (1) Will the . = mel 
threads allow easy assembly? —" 
(2) Is there sufficient thread % “uN M MN 
depth for strength? DIAMETERS 





















































Wy Safe loads for fasteners made frem the three most common steel grades are 
Ay eg shown on these curves. Curve for Grade 2 is smooth through the %” size. There 
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Strength requires sufficient 
thread flank engagement, which 
is checked by a minimum major 
diameter plain ring “no go” 
gage. Assembly is controlled 
by thread lead and maximum 
metal, which are checked by a 
threaded ring “go” gage. 


INTERNAL THREADS 


The same reasoning holds true 
here. Use a threaded plug “go” 
gage to determine any inter- 
ferences from thread lead or 
thread ‘iameter that hinder 
ease of assembly. The un- 
threaded “no go” plug will as- 
sure proper thread depth for 
sufficient flank engagement. 
Checking both thread lead 
and pitch diameter with two 
threaded “go” and “no go” 
gages not only increases in- 
spection cost but also permits 
acceptance of pieces with in- 
sufficient thread metal. 








is no oe in proof load because RBaW fasteners up to 6” long are cold headed 


even in diameters. 

Basic job of a mechanical fastener 
is physical. It’s designed to exert a 
clamping force. 

Fasteners from a standard analy: 
sis of steel satisfy a majority of the 
usual requirements for this func- 
tion. Most times, then, specifica- 
tions should concern themselves 
solely with physicals for the job. 
Asking for certain chemical analy- 
ses to get the right physicals is 
doing it the hard way. It can create 
a needless cost penalty besides. 


WIDE RANGE OF LOADS 
Generally, the desired physicals can 
be delivered by a combination of 
cold working and heat treatment of 
one of the following common grades. 


Grade 1 (or SAE 1010) steel goes 
into fasteners that offer a design 
load of 30,000 psi, such as carriage 
bolts and machine screws. 

Grade 2 (or SAE 1018, 1020, 
1021) steel goes into bright hex 
screws and similar items with a 
recommended design load of 40,000 
psi in sizes up to %4”. SAE proof 
load then drops from 17,350 Ibs. in 
%4” size to 12,900 Ibs. in 7%” size 
unless cold heading is specified! 
This is because larger fasteners are 
often hot headed, resulting in some 
annealing. The strengthening effect 
of cold working is lost. 
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Grade 5 (SAE 1038) steel pro- 
vides high strength heat treated 
bolts and hex screws with 60,000 to 
80,000 psi design load range. 


USE THE FULL INHERENT STRENGTH 
When calculated load on a fastener 
is below those values, you’re wasting 
its strength and cost. Using the 
smallest size fastener consistent 
with the load, and tightening to its 
maximum load actually increases 
joint strength. 

When you need an alloy steel be- 
cause of space or weight or higher 
temperature or strength require- 
ments, specifying physicals will 
automatically force your supplier to 
go to high alloy steel. 

You will get what you need with- 
out selecting the exact alloy to be 
used. Just be sure you’re served by 
a technically qualified and experi- 
enced fastener manufacturer. 

Bulletin DC-2 gives 

other helpful hints. 
Send for it—or the 
RB&aW Man. Russell, 
Burdsall, & Ward Bolt 
and Nut Company, Port 
Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, tll.; Los Angeles, Calif. Additional sales of- 
fices at: Ardmore (Phila.), Pa.; Pittsburgh; Detroit; 
Chicago; Dallas; San Francisco. 
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75-MILLIONTHS OF AN INCH BARRIER 
HALTS METAL MIGRATION 


JUST BENEATH THE FRESH OVER- 
PLATE OF THESE F-M ENGINE BEAR- 
INGS (LEFT) LIES A TENUOUS DIFFU- 
SION BARRIER. Though this film of 


metal is only 75-millionths of an inch 
thin, it stops tin in the overplate from 
migrating into: the lining metal beneath. 
Its presence is important to bearing over- 
plate performance, particularly during 
the critical period of engine break-in. 
Maintaining uniform thinness as well as 
uniform composition of the plated barrier 
is most important . . . and most difficult 
to achieve on a production scale. Federal- 
Mogul research has developed a unique, 
extraordinarily precise method for con- 
trolling both the thinness and the metallic 
composition of this barrier, within nar- 
row limits. And the performance of F-M 
engine sleeve bearings attests to the 
success of the method! 


RESEARCH INTO ELECTROPLATING 


problems is a continuing project in the F-M 

laboratories. Unusual precision equipment 

and facilities are employed, many of which 

have been specially designed and engineered 

by F-M to solve problems of sliding-bearing 

application. As a result, Federal-Mogul en- 

gineered sleeve bearings, precision thrust 

washers, formed bushings, and low-cost 

spacers provide the finest pos- 

sible performance character- Have you a problem with bearings, bushings or washers? Are you considering the development or 

istics for any application. Fipeeal redesign of an item of the type shown above? We'll be glad to show you how the job can be done most 
¢ #8 effectively and economically. For information, write Federal-Mogul Division, Federal-Mogul-Bower 

Bearings, Inc., 11043 Shoemaker, Detroit 13, Michigan. 


See DIVISION OF 

meanness FEDERAL-MOGUL-BOWER 
hrust washer 
MN BEARINGS, INC. 
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Columbium 


makes possible 


this unique 
new 
fine-grained 


carbon steel 
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Compare fine-grained GLX-W with the steel you use 





Great Lakes adds a precise amount of columbium to For proof on how GLX-W can cut your production 
good-quality carbon steel. The result is fine-grained costs, write, wire or phone Great Lakes Steel Corporation, 
GLX-W steel. Here’s how GLX-W compares with mild Product Development Division, Department C. 


GREAT LAKES STEEL 


Detroit 29, Michigan 


e GLX-W is 50-100% stronger 

e¢ Has greater notch toughness 

e Has excellent weldability 

e Is as ductile as other carbon steels 

e Permits designers to reduce weight up to 35%. 


Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 
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Hoisting Millions of Beers 
— straight up — with never a slip 


At the giant Anheuser-Busch brewery, this pair of 
U.S. SteepGrade Conveyor Belts lifts 16-oz. cans 
of beer at a 90-degree angle. 

“No other belt could have accomplished better 
performance. It’s nothing short of spectacular,” says 
the manager of the brewery. 

As the 1-lb. cans come from the pasteurizer slip- 
pery and wet, they roll onto the vertical can con- 
veyor where SteepGrade carries them straight up 
and onto an incline to the carton-filling machine. 
Cans don’t slip at all, even when the conveyor 
is stopped. 

The secret is SteepGrade’s exclusive “gripper 
cleat” construction —a molded, integral part of the 
belt itself. These thousands of “gripper cleats” hold 
the cans firmly, yet gently. This means far less pres- 
sure, far less belt speed is required, Damage to 
cans and print smearing is eliminated. And the more 
efficient operation saves electric power, lengthens 


belt life. 


ERE are on-the-job stories of three United 
States Rubber Conveyor Belts, taken from 
“U.S.” belt records in package handling. 

These belts are just some of the “U.S.” stand- 
outs which demonstrate, year after year, why 
“U.S.” is the world’s largest producer of conveyor 
belts. 

For steady, day-in-and-day-out dependability in 
conveyor belting, it always pays you to secure the 
advantages of “U.S.” Engineering. “U.S.” Engi- 
neers work directly with “U.S.” Distributors or 
original equipment manufacturers to assure their 
obtaining the right belt recommendations for each 
type of conveying. 

The most comprehensive belting engineering 
information in the industry is available through 
your “U.S.” Distributor. It will pay you to check 
with him. 


U.S. STEEPGRADE, 
serving the world’s great airlines 


Next time you're at an airport chances are you'll be 
able to see U.S. SteepGrade Conveyor Belting in 
action. You'll see it carrying cargoes on steep in- 
clines and declines—as steep as 45 degrees. It 
speeds up loading, reduces manual labor for today’s 
leading airlines. 

Again notice the gripper cleats in SteepGrade. 
They cannot be torn off by heavy boxes. SteepGrade 
is weather resistant, will not stiffen in extremely 
low temperatures and is self-cleaning. 





Whatever Became of Gravity? 


It’s hard to believe that these cartons are not nailed down, so 
steep is the angle of descent. 

Before the installation of U.S. SteepGrade Belts (10 in all) 
in American Can Company’s Baltimore, Md. plant, cartons went 
down chutes. This often caused cg at the bottom, with 


spilled cans, broken cartons and lost tempers. But aga 
now offers controlled descent, with cartons evenly space 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


In Canada: Dominion Rubber Company, Ltd. 
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Extreme sensitivity is an outstanding control char- 
acteristic of the Fenwal Thermoswitch Unit. Its outer 
shell is the heat-sensitive element . . . strut-and-shell 
assembly responds almost instantly to a change in 
temperature. Contacts are totally enclosed and pro- 
tected. There’s no thermal lag in the unit. Control is 
positive and precise 

° Thermoswitch Units are easily adjusted, and cover 
Just 0.1 F Change the range from 100 to +1500°F. They’re available 
as miniature, surface-mounted, or immersion types, 
Gets Fast Action oh with special variations to resist corrosion, extreme vi- 
bration, and shock. Current ratings up to 10A- 
115VAC. Whichever unit you choose will be rugged 

from a Fenwal and compact —- simple, reliable, and inexpensive. 


Build better temperature control into your products 


THERMOS WITCH * Unit with Fenwal Thermoswitch Units. For illustrated 


booklet, write Fenwal Incorporated, 22 Pleasant 


Street, Ashland, Massachusetts. 


Series 17000 
THERMOSWITCH Unit 


Another 
example of how CONTROLS TEMPERATURE... PRECISELY 
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Another F 


Clark simplifies axle machining with 
DAYTON SEMI-BONDED BUSHINGS 


When Dayton engineers applied the sound prin- 
ciples of “Engineering in Rubber’’ to designing a 
new steering axle pivot for Clark Fork Lift Trucks, 
the result was impressive. Not only was the per- 
formance of the bushing improved, but the new 
design enabled the entire axle casting to be simpli- 
fied. This eliminated a separate bushing cap, an 
expensive boring operation, and saved assembly 
time before and after machining. 

This is just one of the many ways in which 
Dayton serves industry by bonding rubber and 


| have a design requirement and would like to discuss it with one of your 


urethane to metal . . . a design approach that can 
solve your problems of vibration, shock and noise 
control . . . correct misalignment . . . simplify as- 
sembly .. . and reduce maintenance costs. 

You too may be able to gain the advantage 
of improved performance and quality through 
“Engineering in Rubber.” Fill out and mail the 
coupon below. It will bring you the prompt, effi- 
cient services of a molded products specialist to 
start you on the way to greater design flexibility 


and new savings. 
© OD. R. 1960 


sales engineers. 


INDUSTRIAL DEPARTMENT NAME 


5 


Dayton Industrial 


Products Co. 


Melrose Park, Illinois 
A Division of The Dayton Rubber Company 


COMPANY. 
ADDRESS. 


ip ASE . —__—_ZONE STATE 
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Get up to 300’. greater horsepower per belt! 


. 
/ t 


Specify super-rated V-belts reinforced with 


‘ou’ll get up to three times the horse- 
Y power of ordinary belts when you 
specify super-rated V -belts reinforced 
with Du Pont ‘‘Dacron’’* polyester 
fiber. Super-rated belts reinforced 
with “Dacron” give you greater 
horsepower without an increase in 
drive size. Or they give you more 
compact drives without a sacrifice 


Enjoy “‘The Du Pont Show With June Allyson’'—Monday Nights 
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in power... plus amazing resistance 
to shock loads and flexing. 

For the next drive you install, be 
sure you specify super-rated V-belts 
reinforced with tough, long-wearing 
Du Pont “Dacron’’. Du Pont makes 
the ‘‘Dacron”’ fiber used by belt man- 
ufacturers in producing their finest- 
quality V-belts. 


- 





DACRON 


POLYESTER FIBER 


FREE BOOKLET: Du Pont ‘Dacron’ Sets New 
Standards for V-Belt Performance”’. Write: E. |. du Pont 
de Nemours & Co. (inc.), 31E Centre Road Bidg., 
Textile Fibers Department, Wilmington 98, Delaware 


DuPont's vregiatered trademark for its polyester 


REG. U. 5. PAT. OFF 


ngs for Better Living. . .thre 


CBS-TV 
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NEW vane-operated limit switch 
helps industry solve major 
electrical problem: limit switch life 


GENERAL ELECTRIC’S ENCAPSULATED DESIGN SEALS OUT 
CONTAMINANTS; HAS NO ARMS, LEVERS, OR SHAFTS 


General Electric’s new vane-operated 
limit switch design surmounts most of 
the operating problems that cause failure 
in today’s conventional limit switches. 
The unique new limit switch performs 
the position-detection function of con- 
ventional switches and eliminates phys- 
ical contact with the moving object. It 
has no shafts or arms to fail, no sliding 
or rotating parts to wear, no shaft seals 
to leak. 

This means that the operating life 
of the vane-operated limit switch is not 
affected by such tough application re- 
quirements as frequent operation; ham- 
mering of lever arms and mechanisms; 
lever arm “snapback”; mechanical wear; 
and splashing and spraying of coolants, 
lubricants, and other contaminants. 


REASONS FOR LONGER LIFE 


Contributing to the extremely long life 
of the new device is the encapsulation 
of all internal components in a cast 
aluminum enclosure. This means liquids, 
dirt, or metal chips cannot enter the 
switch mechanism and cause operational 
failure. 

In addition, the only moving parts in 
the new design are magnetic reed con- 
tacts hermetically sealed in an inert 
gas. Thus, switch life is determined 
almost solely by contact load. When 
used with small a-c relays, such as the 
G-E CR2790 general purpose type, the 
expected operating life of the switch is 


from 30 to 50 million operations. It is 
capable of over 250 million operations 
when operating General Electric static 
control circuits. 

The inherently longer life of the new 
vane-operated limit switch results in 
savings from greatly reduced main- 
tenance and replacement expense and 
less downtime. And the new switch 
costs about one-third less than proximity 
switches, making it only slightly higher 
in price than a conventional limit switch. 


HOW IT WORKS 


The vane-operated limit switch is en- 
ergized by passage of a separate steel 
vane through a recessed slot in the 
switch (see illustrations at right). The 
vane is attached to the mechanism to 
be controlled. As the vane passes 
through the slot, it changes the balance 
of the magnetic field, causing the con- 
tacts to operate. The contacts are her- 
metically sealed in an inert gas to pro- 
long life. 

The new switch is easy to install. It 
can be front- or top-operated and can 
be used to control linear or rotary 
travel. In addition, the base plate can 
be rotated 90° to provide mounting 
flexibility. Both normally open and 
normally closed forms are available 
with or without an indicating light. The 
new limit switch is 25 percent smaller 
than previous models, and it requires 
no separate power supply or amplifier. 


GENERAL @@ ELECTRIC 
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On normally open form, bias and main magnet 
flux are balanced at the switch, causing it to 
remain open. As vane enters the slot, flux of 
the main magnet is shunted to the lower re- 
luctance path offered by the magnetic material 
in the vane. 














As vane passes the center of the switch, enough 
flux shunts from the main magnet to cause the 
flux of the bias magnet to close the switch 
Withdrawing vane from the slot reverses the 


conditions and causes the switch to reopen. 


The switch can detect very high 
speeds of vane travel without detri- 
mental effects such as arm or mechanism 
wear or breakage. The switch also offers 
excellent accuracy and response time. 
Providing the path of the vane through 
the slot is constant, trip point repeat- 
ability is constant within plus or minus 
0.0025 inch. The switch response time 
is approximately one millisecond. 


MEASURABLE ADVANTAGES 
Vane-operated limit switches hold sig- 
nificant and measurable 
advantages over conventional limit 
switches. These advantages can be 
measured by the maintenance and re- 
placement savings they can produce, 
and deserve serious consideration on 
limit switch applications. 

For more information contact your 
G-E sales office or request bulletin 
GEA-6995 from General Electric Com- 
pany, Schenectady, N. Y. 811-8 


operating 





You get 
MEASURABLE ADVANTAGES 


with General Electric control. 
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You get MORE THAN A MOTORM@With 





igperala Electric's Form G...for example... 
aa ee ‘ 


oe 


Versatility 


Personified 


That’s an apt description of General Electric’s Form G 
fhp motor if there ever was one. It’s the ability to 
modify, to adapt, to do things differently . . . to 

do them your way. Mount it upside-down, horizontally, 
vertically, direct, v-belt . . . whatever your 

product requires. You'll find in every case that 
General Electric’s Form G motor “‘can do’’. 


THIS AMAZING VERSATILITY results from several dis- 
tinctive design features. They’re reviewed on the next page, 
along with several other reasons why you gett MORE THAN 
A MOTOR when you select General Electric Form G motors. 
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These Form G motor wersatility features 
mean greater design freedom for you 


1. MOUNTING VERSATILITY Both 
resilient and solid cradle bases permit 
rotation of General Electric Form G 
motors within base to meet your prod- 
uct design and space requirements. 


2. FAST ROTATION CHANGE No 
need to specially order motors to 
meet your rotation requirements 
Just interchange two motor leads; or vice versa) in one-fifth the 
reverse shaft rotation in seconds time without confusion or error 


3. FAST VOLTAGE CHANGE Sliding 
plates. on terminal boards allow 
change from 115 to 230 v operation 


4. EASY, DIRECT MOUNTING — Mount 
Form Gs directly without expensive 
machining or brackets. Close end 
shield tolerances allow mounting 
of motor with simple through-bolts 


5. ALL-ANGLE OPERATION ~— All- 
angle sleeve bearing and positive oil 
retention system allow you to mount 
standard Form G motors inany 
position. No need for costly specials. 


6. COMPLETE LINE Over 850 basic 
models—-and literally thousands of 
variations—mean there’s a stand- 
ard Form G motor to meet your 
product’s exact requirements. 


Only General Electric Form Gs give you MORE THAN A MOTOR 


1. VERSATILITY PERSONIFIED—-a Form G motor can 
meet almost any design requirement. 


2. EXPERT APPLICATION AID -G-E engineers are always 
available to help solve unusual motor applications. 


3. ON-TIME DELIVERY—multi-plant facilities assure you 
reliable, prompt delivery of the exact motors you need. 


4. YEARS-AHEAD DESIGN LEADERSHIP consistent leader- 
ship by G.E. keeps Form G motor customers “‘out front’. 


5. EASE OF ASSEMBLY--Form G motors provide assem- 
bly-line savings in time and money 


6. FAST, LOCAL SERVICE a nationwide network of G-E 
Electric Motor Service Stations means service is 
always close at hand. 


7. QUALITY CONTROL every Form G motor is thor- 
oughly tested at all stages of production to assure you 
long, dependable performance. 


Make sure you get MORE THAN A MOTOR when you select fhp drives 
for your product . . . choose General Electric Form G motors, available in 
NEMA 48 and 56 frames. For more information contact your nearby 
General Electric Apparatus Sales Office or write Section 702-110, 
General Electric Co., Schenectady 5, N. Y. 
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WHO SAYS 


there’s nothing new in Socket Set_Screws! 


The revolutionary P-K W-POINT Socket Set 
Screw is not only new—completely new—it is 
capable of delivering the highest degree of hold- 
ing power ever attained... at no increase in price! 





What’s the difference between the new P-K 
W-Point and ordinary cup point set screws? It’s 
the new pivot point that’s built into the cup! 
This exclusive P-K feature reduces ‘“‘wobble’’ 
caused by the required tolerance clearances between 
screw threads and the tapped hole . . . minimizes 
“tipping” motion imparted by key tightening. . . 


PARKER-KALON 


creates tracking which is uniformly even in depth 
and shape . . . results in frictional engagement of 
both cup edge flanks . . . provides: 


30% more back-out torque 


50% more resistance to vibration 


50% more resistance to rotary slippage 
Test this new socket set screw in your own plant. Ask 
your P-K Industrial Distributor for complete informa- 


tion and samples today, or write to P-K direct for tech- 
nical bulletin No. 1106. 


W- PO j NT Socket Set Screw 


U. S. Patent No. 2, 


PARKER-KALON, a division of General American Transportation Corporation. Clifton, New Jersey. Offices and Warehouses in Chicago, Los Angeles. 


~<—CIRCLE 56 ON READER SERVICE CARD 


CIRCLE 57 ON READER SERVICE CARD 57 





How "“Nép Minimizes Electric Moror No/se/ 


In New Departure’s full-time noise analysis 
program, a unique sound booth and special 
electronic sound level equipment are used to 
pinpoint and evaluate electric motor noise. 
Inside the booth, a condenser microphone picks 
up air-borne noise from the running motor. 
Outside, the signal is electronically registered 
and recorded. 

By changing one variable at a time, such as 
bearing or mounting design, or lubricant, N/D 
engineers are able to select the proper com- 





N/D sound booth for analysis of electric motor 
noise, mourn on springs and constructed 
with non-parallel walls, assures manufacturers 
« scientific solution to electric motor noise 
problems. Motors are tested with special 
electronic sound evaluation equipment. 


| 





bination that results in the quietest motor 
operation. That’s why you'll find New Depar- 
ture precision ball bearings specified for electric 
motors to be used in quality home appliances, 
instruments, fans, hand tools and other appli- 
cations . .. for greater consumer sales appeal. 
Ii you have an electric motor noise problem, 
contact the N/D Sales Engineer in your area. 
For additional information call or write New 
Departure Division, General Motors Corpora- 
tion, Bristol, Connecticut. 


Rs 


~~ SVs Coe fam, TT 6... 2 


BCBALL BEARINGS 
proved reliability you can build around 
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You can get too automatic 


Years ago, a vaudeville blackout sketch showed an 
automatic machine for babies. You selected the type 
and sex, put in your coins, and presto! Just before the 
blackout, the man in the act made a remark about pre- 
ferring the old-fashioned way. 

Somewhat the same sort of thing is happening in 
modern speeches. Lt Gen Mark E Bradley, Jr, deputy 
chief of staff, Materiel, of the Air Force, told in Wash- 
ington recently of turning his air conditioning on full 
blower onc hot, humid night last summer. The tem- 
perature came down to a pleasant 68 F—just right for 
sleeping. Then the automatic thermostat turned his 
furnace on. 

he general's theme was that you can get too auto- 
matic. He harked back to the horse soldiers, who de- 
cried the tank and the airplane for scouting—and lost 
out. But he insisted that the manned aircraft is here 
to stay, both because you can’t provide a mechanized 
substitute for the observing and reasoning ability of a 
human mind, and because the human won't feel right 
about riding a long-distance or space transport device 
without a human operator. 

Ford is at just that point with the Levacar—the pro- 
posed railcar to run on air-cushioned pads at 200 to 
500 mph. Will human passengers consent to ride in a 
device that contains no operator—even if the operator 
has no function? Would we insist on the featherbedding 
we decry on present-day locomotives? When I asked 
a Ford engineer what a Levacar chauffeur would do if a 
cow, for instance, got past the guard fences and onto 
the track, he shrugged and said, “All there’d be time to 
do is to start the windshield wipers.” 


So much for transport. What of stationary equip 
ment? Well, M. L. Jones, principal power enginect 
for duPont, said at the recent ASME annual meeting 
“A sometimes oversold, highly instrumented boiler fre 
quently results in a management decision that no 
operator is required or that the unit can be maintained 
by anyone regardless of qualification.” Serious compli 
cations arise when such an operator is unable to inter 
pret any malfunction and take steps to correct it. Her 
the oversupply of complex instruments, instead of pro 
viding safety and efficiency, may be paving the way for 
catastrophe, in his opinion. 

This problem is not really a new one either. I r 
member remarking to an engineer twenty years ago in 
l'exas that the gas engines down there ran like sewing 
machines. “Yes,” he said, “until something goes wrong 
Then the engineer—and a good one—had better be on 
the job, or the engine may tear itself and the plant 
apart!” 

Mechanization is hailed as the best potential way 
to overcome present-day mis-operation of automobiles, 
the only way to stop senseless driving. Yet we cannot 
even assemble an automobile that will function cor 
rectly—dealers are paid an allowance to do the correct 
ing and finishing the plant should do—and they seldom 
do it even if the purchaser can point out what needs 
doing. 

Under such conditions, further mechanization is not 
the answer. What we need is a great deal more sens¢ 
and a modicum of moral responsibility among humans 
We've got to prepare ourselves to control automati 
equipment—or it will continue to control us 


an 
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MICRO SWITCH Precision Switches. 


HONEYWELL 


k- 1094 = 


SHORT SOLDER SOLDER LUG 


LUG TERMINALS TERMINALS—SPDT 
—SPDT 


SCREW TERMINALS— EXTRA LONG LIFE— HIGH TEMPERATURE re ee ae 
SPDT SPDT (600°F)—SPDT NALS—OPoT 


SCREW TERMINALS—SPST—NC SCREW TERMINALS—SPST—NO 


Series ““V3’’ miniature switches feature 
high capacity, long life, wide variety 


Series ‘‘V3”’ precision snap-acting basic switches 
are no larger than postage stamps; yet, they 
handle a -hp electrical load with ease. “V3” 
units are available with a wide variety of termi- 
ROLLER LEAF ACTUATOR nal types plus a useful assortment of auxiliary 
actuators (shown at left). Large screw or solder 
lug terminals permit easy, rugged wiring con- 
nections. Quick-connect terminal types speed 
installation. Long-life types provide a median 
mechanical life of 10,000,000 operations. A spe- 
cial design with synthetic mica case withstands 


LOW FORCE LEVER radiation and 600° F. 
ACTUATOR 


LEAF ACTUATOR 


LONG LEAF ACTUATOR 


Underwriters’ Laboratories listing: 10 amps, 125, 
250 vac; % amp, 125 vdc; 4% amp, 250 vde; % 
hp, 125 vac. Standard “V3” switches conform 
to MIL-S-6743. 


Write for Catalog 63. 
LOW FORCE ROLLER ONE-WAY ROLLER 


ACTUATOR LEA MOTUATOR MICRO SWITCH ... FREEPORT, ILLINOIS 


A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


Hy Honeyweil 


MICRO SWITCH Precision Switches 
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FLAT BOSSES ON EACH SWITCH 
CASE PERMIT GANG MOUNTING 





PRODUCT 


od Nd i 


CRYOGENIC SIZING 


freezes accuracy into hardenable stainless steel 


C H JUNG, manufacturing research engineer, Boeing Airplane Co 


S iyogenic sizing is Boeing’s new commercial -way of put 
ting low temperatures to work. It takes away distortion 
from parts made from 17-7 PH and PH 15-7 MO stainless 
steels. The process, called cryoforming, utilizes a metal 
lurgical transformation occurring during heat treating 
During this pliable phase, the distorted steel re-forms to 
the precise dimensions in which it is being constrained 
This realignment has corrected warped parts to within 
0.0013 in. per in. on a five-in. part. Tooling is inexpen 
sive—the cryoforming dies can be steel, lead, Kirksite, alu 


THIS DISTORTED SHEET has sprung back 1 in. at both ends from its stretch-formed shape 
The three steps taken to remove distortion are illustrated on following page 
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CRYOGENIC SIZING 


continued 


How 
Cryoforming 
Is Done 


| 


1 CONDITION-ANNEALING to austenitize 
the stainless part shown on preceding page 

will be followed by cooling it to temperature 
where martensite begins forming. Then it is 


HEAT TREATMENTS FOR 2 CRYOFORMED ALLOYS 





Cryoform Cycle 

Condition annealed. 
Clamped at... 150 F 
Cooled for. 


Physical Properties 
Ultimate tensile strength, psi 225 ,000 
200 ,000 


Min elongation, Y% 4 


0.2% yield strength, psi 


Dimensional change during 


aging, % —0.04 





PH 15-7 MO 
. 10 min. ot 1725 F 20 min. at 1725 F 


1 hr at — 100 F 
Aged... 1 hr at 950 F 


17-7 PH 
1 hr at 1400 F 
200 F 200 F 
l hr at —110F 5 hr at —20F 
1 hr at 950 F 1% hr at 1050 F 


17-7 PH 


210,000 180,000 
190,000 150,000 
4 6 








minum, or wood depending on the amount of restraining 
force required. Also there is almost no limitation on size 
or shape of the part that can be cryoformed. 

The method makes use of the internal metallurgical 
changes that cause the distortion in the first place. Al 
though they are mainly austenitic, about 75% of the PH 
steels will transform, after heat treatment, to martensite. 
I'he accompanying dimensional growth is about 0.004 to 
0.005 in. per in. or about }¢ in. for a 4-ft piece. 

Cryoforming does not prevent such growth. But it 
does transfer dimensional changes to areas where tolerance 
is not as critical or where the excess stock can be removed. 


l'or example, a sheet part cryoformed in a restraining dic 
should leave the edges free to grow. After cryoforming, 
excess material at the edge can be trimmed off. When 
sized during the transformation, the part shrinks slightly 
in the subsequent aging treatment but without warpage. 

l'o ervoform, the machined, formed or welded part 1s 


first heated to 1725 F as part of the hardening process. 
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his usually results in further distortion. The part, cooled 
to slightly above 200 F, is then forced into a sizing die 
prewarmed to 200 F, and held by clamping, banding-and 
wedging—or simply by pressure of the die itself. Part and 
die are then cooled gradually. Final cooling, to as low as 

110 F, is done in a solution of dry ice and trichloro 
ethylene, or in a dry cold box 

When parts are removed from the cryoforming dies, the 
tendency to warp or spring back no longer exists. Beside: 
showing a close fit to design dimensions, the parts now 
usually can be age-hardened without further restraint. In 
one example, welded and machined ‘T-shapes were held 
within 0.006 in. over 36 in 


Different Alloys—Different Treatments 


Cryoforming has been used mostly for the two alloys 
most difficult to form in this family—PH 15-7 MO, and 
17-7 PH. For optimum properties, their different chemical 
compositions require different heat treatment. 
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‘ - PE 8 


2 CONSTRAINED AND SUBMERGED for subzero 
cooling. Bottom die is the Kirksite tool used in 
stretch forming, top die is lead for heavy weight. 
After cooling and aging, the part shows 


In the accompanying tabie, two cryoform cycles are 
given for 17-7 PH. The second is generally preferred be- 
cause it is better in stress corrosion although its mechanical 
prop*rties are lower. 

Other hardenable stainless materials that are responsive 
to cryoforming are AM350 and AM355, but data on these 
is incomplete, so is not given here. 


Rundown on Advantages 


[he new process possesses numerous advantages over 
other anti-warp methods. No additional facilities are 
necessary; nor is additional equipment, except for the 
cryoforming dies. In design, cryoforming is expected to 
open up new fields. Curved corrugations with multiple 
radii, for example, can now be made to extremely close 
tolerances. 

A broad selection of usable die materials becomes avail 
able; die costs can be reduced from the standpoints of 
material and fabrication. 

Parts can be cryoformed in simple or complex configura 
tions and in conjunction with hydroforming, brake-forming, 
stretch-forming, hammer-forming and machining opera 
tions, with no limitation on size. 

Another version of this process—restrained cooling 
from the condition anneal to 60 F with no aging—is useful 
in sizing annealed parts for intermediate machining or 
forming 


EDITOR'S NOTE: More on design 
with hardenable stainless steels and ricate it 
other high-strength materials 
Fabricating 
Steel, Dec '55, p 170. How to work SAE 
41340 to assure maximum strength and 
reliability. Gives design tips; checklist 
to evaluate applications. 
Uitrahigh-strength Steel for Aircraft 
Structures, Oct ‘53, p 129. Gives com- 
prehensive design properties for SAE 
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3 CLOSE FIT when compared 

with the stretch-form dia. 

Tolerances on this part are within 0.005 in 
-difficult by other forming methods 





Why Cryoform? 


Boeing faced a problem of forming large, accurat 
parts from hardenable stainless steel sheet. ‘These wer 
dificult to work because they were strong even when 
annealed, and forming them built in residual stresse 
that caused springback during subsequent 
ments. So the PH steels had to be 
tures where they were weak—t 
springback that destroyed accuracy 
Jung, Charles Benett and Leo Albertin set ou nnd 


an economical way to control thes¢ 


Boeing manufacturing research engine 


seemingly intracta 
ble alloys. They looked at hot sizing—costly in term 
of facilities and tools. (Further, tool life was not always 
satisfactory Their solution was cryogeni 
which capitalizes on } 
heat treating 

During the martensiti hang 
momentary pliability of the metal 
fix the final configuration in its design dimensions 
Work to date indicates that parts of PH 15-7 MO 
PH 17-7, AM 350 and AM 355 stainless steel n 


dition-annealed at | 


725 degrees F and cold-tr ited in 
inexpensive tools (often the same jig used to fabricate 
the part) for 40 to 60 minutes at 10 t 10 | 
are sufficiently transformed t 











4340 and tells how to process and fab 


A Fresh Look at Leaded Steels, Apr 
Ultrahigh - strength 14 "58, p 72. Controlled additions of the test data help solve those tricky 
lead give high-strength steels good 
machinability without loss of tensile, 
impact and fatigue strengths 

The Best Spring Material for High the material, here’s a guide to esti 
Temperatures, Jan 158 
strength can be secondary to stability ing costs Handy chart compares 
when designing high-temp springs. 


7 Closer Looks at Metal Properties, 
Oct 27 ‘59, p 48. Hidden mechanical 
properties that can be found right in 
design problems 

How to Estimate Cost of Hi-temp 
Alloy Parts, Feb. 1 60, p 58. Knowing 
60, p 44. High 


mating the manufacturing and proce 


stainless and superalloys with steel 
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4 ways to select change gears 


AND THE FASTER Sth WAY 


For precise gear ratios the authors offer their automatic- 


calculator method that needs less trial and error, less manual 


computation 


and consequently, gives a faster answer. 


Article also discusses four alternatives. 


C T McCOMB and W U MATSON 
US Naval Research Laboratory 


T he four gear arrangement is still the most positive one 
for obtaining a speed ratio with five-place accuracy between 
a power source and its workload. And six gears, as shown 
in sketch, can give you seven-place accuracy. Selecting the 
proper change gears is fairly easy when the desired ratio 
is a simple fraction. But if it is an odd decimal 
and a high degree of accuracy is required, a systematic 
ipproach will save much time and effort. 

\ number of methods for calculation of change gears 
have preceded our new automatic-calculator method 

1. Logarithm method—utilizes a table of gear-ratio 

logarithms. 

Smithson conjugate-fractions method—an arithmeti 

cal solution worked out from a table of decimals and 

fractions. 

Rappaport algebraic method—it reduces non-linear 

equations with four unknowns to linear equations 

with two unknowns. 

Gray calculator method—an earlier version of the 

new method. 

McComb-Matson calculator method—needs least 

trial and error, and manual computation. 


REPRINTED—Circle P32, inside back cover 


1 LOGARITHM METHOD (MACHINERY HANDBOOK, 
16TH EDITION) 

Selection of change gears can often be solved effectively 
by this method—particularly when your familiarity with 
logarithm tables lets you choose suitable gear ratios with 
minimum trial and error. This method calls for tables 
containing 6-place logs of all gear combinations between 
16 and 120 teeth. Sketch above shows gears in train. 

Example: Find four gears a/b c/d = 2.105,399 
Log 2.105,39 = 0.323,334. To keep the ratios, a/b and 
c/d, about equal, select from the tables that set of gears 
whose logarithm is equal to about one-half the ratio 
logarithm, such as log 57/37 0.187,673. By subtract 
ing this from the log 2.105,399 0.323,334, the other 
logarithm is found to be 0.135661. From the table, log 
41/30 0.135.663 
41/30 = 2337/1110 
0.000,006. 


The result obtained is 57/37 
2.105,405, with an error of only 


2 SMITHSON’S METHOD OF CONJUGATE FRACTIONS 

Sometimes a simple arithmetical method can be just 
as effective. In this method, two fractions, a/b and c/d, 
representing two pairs of change gears, are said to be con 
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jugate if the difference of their cross-product is unity; that 
is, when 
ad — be = 
Also, if the numerators and denominators of such frac- 
tions are added, the resulting fraction is conjugate with 
either of the two original fractions. That is: 


(a +c)b — (6+ da = be — ad = +1 
(a +c)d — (6+ d)c = ad — be = +1 


Chis means that the fraction formed by adding the 
numerators and denominators is the one with the smallest 
numerator and denominator lying between a/b and c/d. 
This is important in selecting change gears because it 
offers a fast method of finding all fractions between them 
which might result in suitable change gears. Two ex- 
amples illustrate the effectiveness of this method—one 
simple; the other more difficult. 


Example: Obtain a set of change gears with ratio equal! 
to 0.528,19, and accurate within 0.000,05. From a table 
of equivalent fractions the following are obtained: 

47/89 = 0.528,090 and 28/53 = 0.528,320 

Adding the numerators and denominators result in: 

(47 + 28)/(89 + 53) = 75/142 = 0.528,17, which is 
within the 0.000,05 limit. Resolving this fraction gives: 
75/142 = (3 X 25) 
The change gears are: a = 60, b = 40, c = 25,d = 71. 

Example: Obtain a set of change gears which give the 
ratio of 3.927,63 with a 0.000,02 tolerance. To use this 


method invert this ratio into a fraction, find change gears, 
and invert back to original ratio. Reciprocal of the ratio is: 


1/3.927,65 = 0.254,605,2, and 1/3.927,61 = 0.254,607,8 

From a table of equivalent fractions the following are 
the closest obtainable: 

14/55 = 0.254,545,5, and 13/51 = 0.254,902,0 

These two fractions are then conjugated in various steps 
until suitable change gears are obtained. These steps are 
summarized in the adjoining table. 

Fractions in steps (a) and (b) are placed at top and 
bottom of the table and all the resulting conjugate frac- 
tions are placed ‘n between, in the steps shown. The fac- 
tors for resulting gear train are shown in right hand column. 
The reciprocal of this gear train is the required set of 
change gears. They are: a = 33, b = 87,c = 49, d = 73, 
and their ratio is 1/0.254,605,6 3.927,644. 

Gerald Smithson’s article, “Converting Decimal Frac 
tions to Actual Gear Ratios,” appeared in Propuct Encr- 
NEERING, Aug, 1952, p 158. The article gave a detailed 
explanation of conjugate fractions and their application 
to solution of gear problems. 


RAPPAPORT ALGEBRAIC METHOD 


Depending on the complexity of such problems and the 
inclination of the designer, the algebraic method is quite 
useful. In this method, nonlinear equations involving 
four unknowns, representing four change gears, are con 
verted to linear equations of two unknowns. The basis 
for these equations is that the unknowns must be whole 
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(2 X 71) = (60 K 25)/(40 X 71) = 0.528,17 


ARITHMETICAL STEPS (a) TO (h) 





Decimal 





0.754,545,5 





0.254,601,2 





0.254,604,6 





0.254,605,2 
0.254,605,3 





0.254,605,6 





0.254,606,4 
0.254, 607 ,8 





0.254,612,5 








0. 254,902,0 | 














numbers—particularly applicable here since all change 
gears must.represent whole numbers (of teeth 


Example: Given four change gears a/b x c/d 
and center distance between shafts = 70 teeth; then 


at+b=c+d=70 


This reduces a nonlinear equation in four unknowns t 
a linear equation in two unknowns. Solving these equa 
tions by the algebraic method, all four change 
represented in terms of one unknown, as follows 


70(140 —70: d 70 ( 2 140 ) 


From the original stipulation that all change gears must 
be whole numbers it follows that w must also be a whol 
number. Accordingly, it follows that 70 is less than w 
w is less than 140. Also, 70(140)/w and 140/w must be 
Now the prime factors of 70(140) a1 


a=w-—70; b=140—w; 


whole numbers. 
2225-25 45 
sists of some of these prime factor 

and 140. Only 7 2and 5 x 5 x 2 X 2 fulfill 
these conditions; therefore w, = 98, w 100 are the 
numbers. Substituting these values above, the following 
two sets of change gears result in: 


Consequently w con 
and lies lelesen 7 


a, = 28, b = 42, o = 30, d, 40 
a. = 30, 6b. =40, qo = 28, d; 42 


Sigmund Rappaport’s article, “Whole-number Solu 


tions of Indeterminate Equations for Gearing,” appeared 
in Propuct Encuveerinc May 1954, p 198. Origin and 
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derivation of applicable algebraic equa 
tions are given, and their importance 
to the solution of gear problems is 
explained. 


4 GRAY CALCULATOR METHOD 


The familiar change-gear problem, 
a/b c/d = R is set up in this 
method c/d = xR/x, in 
which x is an arbitrary integer. To 
select the proper gears, a, b, c, d, you 
select an arbitrary integer, x, 


as a/b xX 


which 
can be factored into numbers suitable 
for gears, b and d, and whose product 
with the ratio, R, can be factored 
into numbers suitable for gears, a and 
c. The product, xR, is set up in a 
calculator by locking the ratio, R, on 
the kevboard of the calculator 
repeatedly touching the plus bar until 
the product, xR, appearing on the ac- 
cumulator dial, approaches an integar 

Once suitable 
tions of x are 


and 


preliminary — selec 
made, the calculator 
can quickly give the resulting product, 
xR, which may border a suitable in 
Although, this method needs 
considerable manual computation, it 
works well where all practical values 


of a given range of gear sizes are de 


teger. 


sired 

Henry C. Gray’s article, “Convert- 
ing Decimal Fractions Into Com 
pound appeared in 
June 1953, 


Gear Trains,” 


Propuct ENGINEERING, 


Pp 215 


5 McCOMB-MATSON 
CALCULATOR METHOD 


For a designer faced with the prob 
lem of selecting an accurate set of 
change gears, an automatic calculator 
and a table of equivalent factors in 
gear ratios is all that is required. The 
calculator should have the following 
characteristics: 


e Three which the 
number, product, and multiplier ar< 
indicated simultaneously. They are 
referred to here as key board, middle 
dial and upper dial respectively. 

e The key board must have 10 
places for high-degree accuracy. 


registers on 


e There must be an optional re 
straint (or “non-shift’” as on Mar 
chant 1OFA) of shifting the mul 
tiplier carriage. 


Che table of factors could be am 
table of numbers and equivalent fac- 
tors which cover the range of gears 
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STEPS WITH AUTOMATIC CALCULATOR 





Key Board 


R 


0.103,872,541,1 


Middle Dial 


10.906,616,815,5 


Upper Dial | From Table 


Rb b ac 


105 





Rb 


| 10.906, 616,82 


. 1123 .381,532,46 


1112.474,915,64 


1101 . 568,298 , 82 


1090 . 661 , 682 


1134. 288,149, 28 


Rbd d 
104 
103 
102 
101 


100 


1047 .035,214,72 96 


817.996, 261,5 75 
698 .023 , 476,48 64 
578 .050 ,691 , 40 53 


468 984,523, 20 43 


818 =409 x2 
698 =349 x2 
578 =17 x34 


469 =7 x 67 





R 
0.103 ,872,541,1 
Rb 


10.802,744,27 


821 .008 , 564,52 
3 . 766 .994,843,17 


4 “ 712.981,121,82 


Rb 


10. 802,744,274, 


Rbd 


1112.682,659,81 


821 = No Factor 
767 =13 x 59 


713 =23 x31 





Series 


Cc R 
0.103,872,541,1 
Rb 


10.698 , 871,73 


994.995 ,070,89 


888 .006 , 353, 59 


Rb 


10.698 ,871,733,3 


Rbd 


1091. 284,916, 46 


995 =5 «199 


888 = 24 x 37 





available. For example, “Numbers 
and Equivalent Factors in 14,000 
Gear Ratios,” R, N. Page, Industrial 
Press. 

Example: 

A typical problem with an odd 
decimal may be stated as follows 
Find four change gears a, b, c, d that 
will give a gear ratio, R = ac/bd 
0.103,872,541,1 with a tolerance of 
0.000,002. The gears available range 


2 105 teeth inclusive. 
The above equation can be written 
as: Rbd = ac. In this equation the 


factors R, b, and d are set on an auto 


from 3 to 


matic calculator in a series of steps so 
as to rapidly give a whole number, ac, 
whose factors are easily obtained from 
a standard table as mentioned above. 

The table above shows in tabular 
form all the steps taken in the various 
series until the proper change gears 
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are found. Start with Series A, letting b = 105, the 
largest gear available. Set R on the keyboard dial and 
multiply by 105 to get Rb. Now set this product in key- 
board dial and clear the other dials—middle and upper. 
Step “Al” is obtained by multiplying Rb x d. In this 
step, d is the next largest gear available, 104. 

By restrictions set in the problem the resulting product 
must be an integer factorable by a and c, whose teeth 


5 


are between 23 and 105. The closer Rbd is to an integer, 
the more accurate will be the answer. For this reason the 
two digits to the right of the decimal in the product, Rbd, 
are underlined to indicate closeness to an integer. ‘The 
succeeding steps in Series A are obtained as follows: 

1. Lock the traverse with indicator on the last digit 
in 104 in the upper dial by pressing “non-shift” 
button. 

Negatively multiply by 1, by holding negative mul- 
tiplier button down while successively pressing mul 
tiplier button “1.” 
When the first two digits after the decimal in the 
middle dial reach .99, .00, .01, .02, check the nearest 
resulting integer for factors a and c. 
lhe first step, “A7,” which gives a close integer for 
Rbd indicates that 818 = 409 2 might be suitable 
for a and c. However, no such gears are available, and 
the series is continued until the next integer shows up 
in the middle dial. Again, no gears are available for 
698 = 349 2, the resulting factors. Series A is con 
tinued until integer, 469 = 7 x 67, appears. The 7-tooth 
gear in this case is unavailable. Also, the product, 469, 
is less than 23 x 24 = 552, the product of two smallest 
available gears. This indicates that a new series, “B,” 
must be started, using b = 104 and proceeding again 
with a new series of d gears. In this series the first close 
integer to appear in the middle dial is 821, which is not 
factorable. Next integer, 767 = 13 x 59, contains factor, 
13, for which there is no gear available. Series B is 
continued until the next integer, 713 = 23 x 31 shows 
up. The resulting factors here indicate available gears, 
so a check of the gear ratio is made: . 
Actual R = ac/bd = 713/104 X 66 = 0.103,875,291,3 
Desired R = 0.103,872,541,1 


0.000,002,750,2 
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AUTOMATIC CALCULATOR with 10-plac« 
keyboard, three registers, and optional non 
shift button is basis for new method of obtain 
ing change gears. 


his actual R is slightly larger than specified, so a n« 

series, ““C”’ is started. Here gear b 103 is selected and 
in step, “C1” of this series d = 102 is selected. Negativ: 
multiplications by 1 gear are made as in the previous seric 
until the first integer, 995 =5 x 199, appears in th 
middle dial. Since no gears are available for the resultin 
factors, the series is continued until next integer, 885 

24 x 37 is reached. Since this number indicates that th« 
resulting factors represent available gears, a check of th 


gear ratio is made again 


Desired R 


0.103.872,541,1 
Actual R 24 X 37)/(103 X 83 


0. 103,871,797,8 
0.000,000,743,3 
which is less than the 0.000,002 specified. Therefore, th 
desired change gears are: a 24, b 103, ¢ 3/7 
d = 83. 

Once familiarity with this method established, 
solution of such problems should not require moré 
5 to 30 minutes. 

The method can be extended to more difficult problem 


involving three pairs of gears. The equation for such prob 


lems 1S 
R ace bdj 

By assigning the ratio, R e/f and solving above equa 
tion for a resulting ratio, the problem is put into th 
familiar form 

R, R R, ac / bd 

his equation is then solved in the same manner as d 
scribed above. Using R, and its solution finds ac with 
trials of b and d as before. However, since four gears ar 
now being chosen for trials, several choices of R e/f 
will be required before suitable gears are found 


For REPRINT of above article, just check P32 on one of the 
Reader Service cards bound in this issue 


EDITOR’S NOTE: For information on other phases of 
gear design see 

18 Ways to Control Backlash, Oct 26 ‘59, p 71. Gives 
diagrams and application methods. 

Bevel Gear Calculations, Sept 14 ‘59, p 93. Worksheet 
simplifies calculations by presenting solutions in tabular 
form, 





*k 6... Chairing the committee or panel 


Panels, symposiums, conferences and 
committee meetings share one com- 
mon characteristic—they’re too long. 
The fault is usually with the chair- 
man, who fails to establish and en- 
force an agenda, a schedule and time 
limits. And he fails to recognize all 
participants equally and impartially, 
even if they were picked by a program 
committee without his help. 
Panels . . . Here the duty of the chair 
is to introduce the subject to the au- 
dience, to describe the ground rules, 
to introduce each speaker, to accept 
and distribute questions from the 
floor, and to sum up the presentation 
when it is completed. He is expected 
to settle any debates or arguments 
and to smooth any ruffled feelings. It 
is also his duty to subdivide the gen- 
eral topic by panelists and to assign 
each an appropriate share of the time. 
Contrary to general impression, the 
successful panel discussion is not 
simply as many presentations as there 
are panelists (four is fine, six the top 
limit). While an individual may 
speak for 30 minutes, or even an hour, 
the individual panelist should prefer- 
ably speak for 5, or at most 10, min- 
utes, and the rest of the period be 
taken up by an interchange of re- 
marks and comments. The sympo- 
sium is simply a more formal panel dis- 
cussion, in which speakers usually have 
prepared papers and represent diver- 
gent points of view. (Better get copies 
of prepared statements, so you know 
in advance how much time they'll 
take). If the audience is permitted 
to ask questions, it becomes a forum. 


Committee . . . The usual technical 
committee (please—not over 10 to 
12 people) is a function of its chair- 
man— it stands or falls on his ability. 
Remember that committees are 
formed to interchange information, 
to collect information, to judge an idea 
or action, to advise another person or 
body (even the chairman), or to in- 
form. Be sure of what the objective is 
before you start, and be sure the com- 
mittee is properly constituted—avoid 
deadwood and men with fixed minds. 
The chairman should in most cases 
not be the expert as well, because he 
cannot maintain order or interest if 
he is doing all the talking; he must, 
however, have the authority. And the 
chairman must also make the initial 


decision: Should the meeting be held 
at all? Would a memo, a circular 
letter, a ballot, or a decision by the 
chairman save everybody time? 


Duties . . . The chairman is also the 
order-keeper, he maintains discipline, 
keeps the discussion relevant, stops 
arguments, abuse, facetiousness. He 
obviously grants the floor to a speaker, 
limits debate and speaking time, avoids 
partiality by granting the floor to all 
sides equally and recognizing new 
speakers when possible. He puts a 
question to vote and announces the 
result. He relinquishes the chair if 
he presents any discussion himself. 


Reflection . . . Essential in any con- 
ference is_ reflective, considered 
thought, as distinct from random or 
“closed-mind” thinking. Remember 
that the committee conference is slow 
and costly, so should be used only 
when there is a problem to be solved 
worth the cost. It provides the ad- 
vantages of group knowledge, provid- 
ing it is an honest group, with neither 
closed minds nor insufficient knowl- 
edge (pooled ignorance is still ig- 
norance). Finally, John Dewey gives 
these steps in reflective thinking: (1) 
awareness of the problem, (2) analy- 
sis, (3) determining tentative solu- 
tions, (4) examination of solutions, 
(5) choosing one solution and trying 
it, and (6) verifying the solution. 


Physically . . . Be sure the physical ar- 
rangements are suitable—that, in a 
panel session, the panelists sit high 
enough to be seen, that each is readily 
identifiable, that amplifying facilities 
are adequate. The committee or con- 
ference group usually sits in an oval or 
rectangle, preferably around a table on 
which paper and pencils are provided. 
Each conferee should be able to see 
and hear all the others. Most im- 
portant, don’t fail to be sure all are 
invited, know the time and place well 
in advance—and check your men just 
before to be sure they remember. 


Personally . . . The successful panel 
or committee chairman is a straight, 
fast thinker, an easy and offhand 
speaker, capable at straightening out 
the language of the others to their 
satisfaction, a good analyst, fair, tact- 
ful and patient. He must be able to 
get others to talk and not talk too 
much himself, must avoid setting him- 


self up as an expert or a judge, must 
exercise control and proper direction 
through cooperation. He must be 
skilled at giving the topic interest and 
value in his introductory remarks, then 
unobtrusively sliding out of anything 
but the directing and controlling func- 
tion. He should be able to ask ques- 
tions that build the pooled informa- 
tion, that encourage the reticent mem- 
ber to speak up. 

The Vice-chairman or Secretary .. . 
It is advisable to have a vice-chairman 
or secretary, He is not an ornament. 
He handles written discussions, reads 
abstracts of those whose authors are 
not present, notes extemporaneous dis- 
cussions which should be available in 
writing, prepares a report of the meet- 
ing or session, notes attendance, helps 
with visual aids. He can also evalu- 
ate discussions as they are presented. 
Most national societies have folders of 
instructions for speakers, chairmen and 
aides. 

Next week . . . Chairing the technical 
meeting. 


A reprint will be available including all 
seven lessons in this series. To get your 
copy, circle P42 on Reader Service Card. 
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PROPULSION UNIT and front suspension are mounted 
on a subframe made from box-section stampings. Sub- 
frame attaches to the body baseplate with eight bolts 
and is removable as a unit. Simple rear suspension uses 
single pressed-steel A-frame on each side to mount 
wheels and springs. Entire rear suspension is retained 
by four bolts. All four wheels are independently sprung 
with coil springs and concentric hydraulic shock absorb- 
ers. 





PS . . . The cab-over-engine vehicle is produced as a delivery 


| 


van, canvas-topped pickup (shown in photo) or small bus. The 
845-cc displacement motor develops 32 bhp (SAE), and gives the 


Traction 
Is Packaged for 
Faster Assembly 


The unitized engine mount also simplifies repair or 
replacement of this commercial vehicle's powerplant. 
Rubber-bonded sleeve absorbs torsional 

vibrations in jointed driveshaft. 


POWER TRANSMISSION to front wheels starts with a 
universal joint at the differentia! output. This joint is 
linked, through a sliding spline and a rubber-filled sleeve, 
to a corstant-velocity double universal joint at the wheel 
The sleeve consists of inner and outer steel tubes with 
rubber bonded between them to absorb torsional vibrations 
and compensate for minor variations in length. Suspension 
arms are hinged on the chassis side in rubber grommets; 
on the wheel side, ball joints support the stub axle 


vehicle a top speed of 56 mph with a full load of 1320 Ib. Front- 
engine package provides high load volume, and low, flat floor. Pro- 
duced by Renault, Billancourt, Seine, France. 
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Oil-Filled Coupling 
Throttles Vibrations 


Torsional vibrations produced on this ship by diesel 
engine or driveshaft are damped by a hydrostatic 
coupling. Pneumatic clutch permits rapid engage- 
ment and release at remote locations. 


VIBRATION-DAMPING ASSEMBLY is completely filled 
with oil during operation. Low-pressure oil supplied to the 
bearing goes on and into the coupling through oil passages 
in the shaft and face of the pinion-carrier. The pinions and 
internal ring gear act as gearpumps, producing an oil 
pressure corresponding to torque transmitted by the cou- 
pling. The adjustable throttle valve is used to produce a 
back pressure which the pumps work against. This back 
pressure prevents the gear pumps from rotating freely 
and restricts slip of the shaft. Rapid variations in torque 


which would produce vibration are converted to oil-pressure 
variations that are smoothed by the throttling action 
Coupling slip and damping effect may be varied by adjust- 
ing the throttle valve. Slip is independent of shaft or engine 
speed and amounts to a few rpm. 

At the throttle valve, energy absorbed by damping is 
converted to heat, and kinetic energy of the faster moving 
oil. This heat is removed from the coupling by oil dis- 
charged through the bearing housing to the external oil- 
supply system. 
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PNEUMATIC CLUTCH uses outer casing of the vibration 
damper as a friction drum. Compressed air, fed through the 
shaft and piping on the coupling, expands rubber tires to 
which friction shoes are attached, and these tires press 


PS... The freighter Costa Rica is equipped with two 1900-hp 
diesel engines running at 275 rpm. After reduction, propeller 
is driven at 125 rpm. Both engines and their clutch-couplings 


the shoes tightly against the friction drum. The pneumatic 
actuation permits remote control by simple piping or elec- 
trical control by solenoid-operated valves. Smooth engage- 
ment and disengagement is possible at any speed range 


are controlled from bridge or other remote location by one man. 
The Lohman-Hydroflex couplings are produced by Lohman & 
Stolterfoht AG, Witten-Ruhr, W. Germany. 
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f PRODUCT DESICNS 





For Faster Response — Plastic Wheels 





TAPE IS STOPPED QUICKLY mechanically by disengaging 
the disk-type takeup and rewind wheels from the driveshaft. 
Because these lightweight, plastic disks have little inertia they 
are brought to full stop by spring-loaded brakes. Brakes are 
fixed; drive wheels are brought into contact with them when 
the mechanical switch is moved to “stop.” Switching levers 
on which the rewind and takeup shafts are mounted have fou: 
possible positions—rest, record/playback, reverse, stop. They 
are positioned by cams and levers actuated by the selector 
knob. Speed of start corresponds to that of shop. 
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Low inertia of the lightweight drive explains 
rapid stop-start action of this portable recorder. 
Another feature: mechanical switching 
simplifies tape-handling mechanism, reduces 


power requirements. 


Switching 


THE FLYWHEEL is belt-driven by permanent-magnet 
motor. Tape speed of 4 in./sec is adjustable +20% by 
a variable resistor in series with rotor winding. This 
provides constant record/playback speed as battery 
power drops off with use. 


PS + « Transistorized tape machine is powered by five 
dry cell batteries or a 6-v auto battery. Power consumption 
is 200 ma for the motor and 10 ma for the amplifier; opera 
tional life of dry cells is 15 to 20 hours. “Niki” is produced 


by Grundig Werke, Fuerth/Bavaria, W Germany 





3 SHORTCUTS FOR 
COMPARING TEST RESULTS 


WILLIAM J HILL, manager 
Statistical Services Section 
Ford Instrument Div, Sperry Rand Corp 


1 Correlation Check. 


Finding the equation that relates 
two variables is a job for regression 
analysis (“Regression Analysis Digs 
Out np from Scattered Data,” 
July 20 °59, p 62). But this is a long 
and seaieas process and there’s no 
point spending the effort if the varia- 


In experiments, as well as quality control and reliability studies, 


these two questions often appear: (1) 


correlation between variable a and variable b?” (2) 


“Is there a significant 


“Is there a 


significant difference among two or more sets of data on variable 


These charts, developed by statisticians, give quick answers. 


bles are not related. A quick check 
will show whether the relationship be- 
tween two variables is, or is not, sta- 
tistically significant. Then, if the re- 
lationship is significant, you can 
compute a regression equation. 

This test is valid for any two sets 
of data no matter how they are dis- 
tributed (normal, exponential, rect- 
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angular, etc.) It is limited, however, 
to problems that have at least 10 
pairs of data points. 


PROBLEM: When testing bearings, 
it is easier to measure the force neces- 
sary to unseat the bearing than to 
make precision measurements to check 
interference fit. But is there a corre- 
lation between the two measurements? 
Shown below are the data from 19 
tests in which both interference and 
unseating force were measured. 


Interference, Force to unseat, 
in. x 10-¢ Ib 


Agreement 


130 45 
120 40 
115 35 
110 
100 
95 
90 
80 


70 
60 
55 
50 
40 
35 


15 
30 - 10 
25 - 20 
20 15 
10 10 
0 5 


x_-xxoxmueneeoexueneoeoemeuxeeo ue x 


Data is so arranged that pairs of re- 
lated values appear on the same line 
(order is not important but it is easier 
if one of the columns is set up in 
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Not significont 








either descending or ascending order). 
Working down each column from the 
top of the chart, each number is com- 
pared with the one above it; increases 
are indicated by a plus sign, decreases 
by a minus, intervals of no change are 
neglected. (If there is no change in 
more than 25% of the cases, the test 
may not give true answers.) “Agree- 
ment” column shows if signs agree or 
disagree. Total agreements and dis- 
agreements are then plotted on graph, 
facing page. The 14 agreements and 


om 


4 disagreements in this case indicate a 
positive correlation. A negative correl- 
ation is, of course, just as useful. 
Only when a point falls within the 
central zone should you assume there 
is no correlation. 
cance, a 


A level of signifi- 
0.05, was chosen when 
drawing the limit lines on the chart 
This means that there is a 5% sta- 
tistical chance that a significant cor- 
relation will be judged non-significant 
-which is the level of significance 
customarily chosen for statistical tests. 
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z Difference test—two 
sets of data 


Are the results of one experiment 
significantly different from those of a 
similar experiment? The formal sta- 
tistical test (analysis of variance) is 
valid only for a normal distribution 

his test gives a quick answer and 
is not dependent on shape of the dis- 
tribution curve. With two sets of data, 
the test is limited to samples of five or 
more. When there are more than two 
sets (see example on next page) sampl« 
size can be reduced to two or three 


PROBLEM: A life-test for two dif- 
ferent lots of electronic tubes gave the 
following failure times. Is there a dif 
ference between the two lots? 


Lot 1! 


500 
503 


506 
507 
509 
517 
526 
539 
540 594 


Both lots are arranged in order of 
ascending failure time and ranks, | 
through 45, are assigned. When fail 
ure times are equal, average ranks ar 
issigned 


Lot | 


11 
12 
13 
14 
15 


16 

17 42 
18 43 
19 44 
20 45 


oO ON O wk WH — 


_ 


R, =335.5 R, = 699.5 


R, and R 
lots 1 and 2. 
the lot with largest sum 
ple from each lot, n, and nm, are 25 
Value for R, is 


335.5 and n, 


ire the sum of ranks from 
(R, is always assigned to 
) Size of sam 


ind 20, respectively 
disregarded and R 

25 are plotted on chart, this page 
Because this point falls below the line 
for n 20, you may assume that 
a significant difference be 
tween failure times of the two lots. 


there is 


text continued on page 74 






































6 
Sample size, n 


3 Difference test—more than two sets 
of data 


1 5.5 3 
PROBLEM: Five lots of relays, identical except for manu 


10 7 9 4 
facturer, were tested and the number of cycles to first fail 1} 12 15 14 


ure recorded. Is there a significant difference in the life 18 16 20 19 
expectancy of the lots? 23 21 

27 30 22 28 
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 33 as wv av 


34 40 38 36 
10,000 16,000 10,500 14,000 16,000 4) 47 39 45 


30,000 22,000 25,000 15,000 24, 500 42 “ 46 0 
30, 500 32,000 42,000 35,500 35,000 R, = 240 Ry = 267 Ry = 249 R,= 253.5 Rs = 265.5 
49 ,000 45,000 50, 500 50,000 46,000 »2= 57,600 Ro*=71,289 Ry?=—62,001 Ry*=64,262.25 R,*=70,490.25 
53 ,000 55,000 51,000 55,000 54,000 ; ; 
Summing ranks from each lot gives R,, Re, Rs, . . . etc 
57 ,000 59 ,000 52,000 57 , 500 60 ,000 
These values are squared and added together to give 
63,000 64,500 66,000 58,000 62,000 >R’ 325,643. Sample size, n, for each lot is 10 and num 
64,000 70,000 68 ,000 65,000 73,500 ber of lots, c, is 5. Plotting the values for £R* and n on the 
72,000 77 ,000 68 , 500 74,500 74,000 chart shows that the point corresponding to these values is 
73,000 79,000 75,000 80,000 78,000 below the line, c 5. This indicates an insignificant dif 
ference among the failure rates of the lots. Therefore, all 
With each lot arranged in ascending order of failure, suppliers can be judged equal as regards failure rate ~ 
ranks | through 50 are assigned. When failure rates are 
equal, an average rank is assigned. 








For REPRINT of above article, just check P31 on one of the 
Reader Service cards bound in this issue. 
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r the five common types’... 


Rechargeable wet-cell batteries—lead-acid, 
nickel-iron, nickel-cadmium, | silver-zinc 
and silver-cadmium—fill the gap where 
: the power source must be independent of 
| electrical power lines, yet be available as 
often as needed. Here, for the first time, 
are tables comparing energy and size in 
consistent units. 


DR PAUL L HOWARD, assistant vice-president 
Yardney Electric Corporation, NYC 


Common standards for secondary (rechargeable) batteries 
do not exist—except for specific military applications and 
for mass-produced automotive batteries that must meet 
SAE (Society of Automotive Engineers) test specifications. 
Therefore, many industrial and military batteries are 
tailored to satisfy individual requirements of space and 
environment. 

Capacity to handle a job is only one of many reasons 
for choosing one battery over another. Safety is a feature 
too . . . nickel-cadmium cells can be charged and dis- 
charged at high rates without the corrosive fumes associ- 
ated with lead-acid cells. But if nickel-cadmium cells are 
discharged until the electrical potential drops to much 
less than one-half normal value, then reversal of chemical 
reaction can occur, releasing hydrogen and oxygen. For 
that reason, telephone companies use lead-acid. 

Individual preference or habit can also influence choice: 
Mine lamps in this country usually have lead-acid ot 
nickel-iron cells, yet German versions have nickel-cadmium 
cells which are just as good. 


BATTERY-SELECTION TABLES 


To determine which battery type has closest to the 
desired characteristics, the accompanying tables will help 
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WET-CELL 
BATTERIES continued 


CELL CHARACTERISTICS— 


COMPOSITION, 
CHARGED STATE 


BATTERY TYPE 


FIVE TYPES OF SECONDARY bat- ° Neg. Electrolyte 
teries cover most applications. All 
cells except lead-acid are alkaline, and 
can be stored with or without electri- 
cal charge; lead-acid cells must be 
kept charged because lead sulfate, 
formed during discharge, will convert 
gradually to a form that interferes with 
recharging. Lead-acid, nickel-iron and 
nickel-cadmium cells inherently “self- 
discharge” if used at very low rates, 
and therefore cannot be operated with- =omeneeee 
out recharging for as long a time as Nickel-cadmium 
silver-type cells. However, special de 
signs that compromise somewhat on 
cycle life can increase those times to 
15 or 20 days or longer. Cycle life 
covers wide range: low values are for 
zero maintenance; high values imply 
good maintenance. 


Lead-acid 


Nickel-iron 


Silver-zinc 


Silver-codmium 


BATTERY TECHNOLOGY 


A cell not reuseable once dis- 
charged. 

A rechargeable cell. 
Continuous charging, in which 
batteries are connected across 
the de line at potentials 
slightly higher than battery 
potential. Such batteries sup- 


ply standby de potential when 
the de line fails or is dis- 


High-rate High-current discharge for 
short time intervals. 
Low-current discharge for 
long time intervals. 

(Current, amp) x (time, hr) 
= capacity, amp-hr. It is nor- 
mally based on a 5-hr period. 
(Capacity, amp-hr) x (poten- 
tial, v) = energy, w-hr 


Ratio of energy to size, =. 


Battery potential, v, at end of 
useful drain. 


Low-rate 


Capacity 


But to arrive at the final design, manufacturers brochures 
should be obtained, and expert advice solicitated. 

In general, these are the design considerations: battery 
potential, total capacity, energy density, time to discharge 
(and charge), life (storage, cycling, float), operation, main 
tenance, mechanical strength, and effects of altitude, vibra- 
tion and temperature. Also, cost—both initial and opera- 
tional—must be reasonable. 


Battery potential depends on the discharge rate and 
ambient temperature as well as battery chemistry (see the 
relationship table, page 78). High currents decrease this 


7% 


potential, and more cells in series are needed for a given 
total value. For example, a standard 60 amp-hr lead-acid 
cell discharged at 100 amp in normal ambients has a 
midpoint (average) potential of about 1.7 v. Therefore, 
for 34-v effective potential, about 20 cells must be com- 
bined in series. 

Low temperatures slow down chemical action and 
decrease cell potential—but external electrical heaters can 
maintain the desired temperature of about 80 F. For 
isolated stations, pick the batteries to handle heating as 
well as normal loads. text continued on page 78 
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S COMMON BATTERY TYPES 


| 

CELL TIME TO SHELF | 

POTENTIAL, DISCHARGE LIFE 

volts F Without Maintenance 
- : = " DiISs- —eEeEw — 
Dis- Fast- Slow- CHARGED 

Open- chearg- est, Av, est, | (wef) 

circ. ing min. hr | days 





Charge loss, % Shelf 
life 


2.1-1.46 > high-rate: 50% in 10 days) days 


permitted | low-rate: 15-20% per yr; mos 





1.3-0.75 decades 15-25% per mo weeks 


1.3-0.75 pocket: 20-40% per yr | mos 


sintered: 10-15% per mo weeks 


15-20% per yr 3-12 


mos 


1.355-1.1 


1.3-0.8 ; years 


50% in 2 yrs 1-2 
yrs 


Lead-acid 


Nickel-iron 


codmium Silver — Sitwer- 
zinc codmium 


SHELF LIFE IN CHARGED CONDITION 


LIFE IN 
—- OPERATION 
With Maint. 
if Shelf 
charged life 
each: is: 


Cycles Float 


30-45 
days 





30-45 


days 


30-45 
days 


5 mos 





HYPOTHETICAL 5-KW LOAD can 
be initially powered by any one of the 
50-v battery sets described in the table 
below. Each battery has the same 
rated capacity of 100 amp-hr and dis 
charge life is about one-half hour 
Power output for each set decreases 
considerably as potential drops, and 
only 80 to 90% of battery rated capac 
ity is available. Which advantages 
size, cost, performance—are most im 
portant can only be decided after the 
special requirements of the application 
are known. See accompanying text and 
tables. 


SIZE AND COST OF TYPICAL BATTERIES 





BATTERY 
TYPE 


Lead-acid 


Nickel-iron 
Nickel-cadmium 
Silver-zinc 


ee a eee — 


Siiver-cadmium 








RATED 
CAPACITY, 
amp-hr 


CUTOFF 
POTENTIAL 
PER CELL, 
volts 














POWER 
AT 
CUTOFF, 


kw 





TOTAL SIZE 


$ 
(approx) 
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Wet-cell 
Batteries 


ACTUAL PERFORMANCE DATA 
taken at random from a variety of 
cells show pronounced effects of tem 
perature and discharge rate on per- 
formance. Dashes in table mean that 
heaters are needed to warm cell in 
cold ambients. Nickel-iron cells, how 
ever, are not usually used at tempera 
tures below zero degrees 


Precise temperature control is possible, but is not usually 
necessary because voltage tolerances of most motors, sole- 
noids, and other battery-driven devices are relatively wide. 
A 6.3-v vacuum tube, for example, will operate from 5.6 
to 7.1 v. 

Maximum battery potential, although not limited in 
theory, is rarely as high as 500 v. For safety, most mann 
facturers recommend 6-, 12-, or 28-v batteries—with tran 
sistorized or other solid-state multipliers to increase the 
potential where needed. Partial battery potentials can 
be gotten by tapping selected cell terminals. 


Total capacity, amp-hr, is the common rating given in 
catalogs. It is based on slow discharge rates—about five 
hours—and must be corrected to lower values if discharge 
is rapid. ‘To show the contrast: there will be about 30% 
more energy available if the battery discharges over a 
10-hour period than if it discharges in only 1 hour 


Energy densities in watt-hr/lb. and watt-hr/cu in. are 
also based on slow discharge. Data in tables are averagcs 
for actual batteries, including cases, ready-to-go. 

Variations in cell construction can alter effective capacity 
and energy considerably where necessary to meet special 
requirements. For example, one way that a_nickel- 
cadmium cell is made is with its active chemicals held in 
small pockets in steel plates—cycle life is long, losses ar 
low, but charge and discharge rates are moderate. Sintered 
plates instead of pockets improve charging and are capable 
of high discharge rates, but reduce cycle life, and increase 
losses 

Adding cells in parallel increases total capacity, but if 
there are differences in potential between cells, this can be 
troublesome. And if some cells discharge sooner than 
others, the active cells may try to charge the s>ent cells 
[his may happen near the end of a full discharge cycle, or 
sooner if one group of cells did not have a full initial charge. 


Discharge rates for each battery type—measured in 
minutes or hours needed to drain useful energy—differ 
somewhat in the first table. For example, silver-zinc cells 
can be discharged in 30 seconds without releasing oxygen 
and hydrogen that would slow the reaction. Other cells 
must discharge more slowly. But the differences in rates 
will not affect battery selection for most normal applica 
tions. More important are the side effects such as release of 
gases and over-discharging. 


Battery charging is best done at room temperature 
In charging lead-acid batteries, take specific gravity read- 
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RELATIONSHIP OF TEMPERATURE, 





CELL RATED | DISCHARGE 
CAPACITY, | RATE, 


BATTERY TYPE amp-hr amp 


Temperature, °F — 


Lead-acid 


Nickel-iron 


oo ooocoo oon 


Nickel-cadmium 


ooo°o oo 


Silver-zinc 


oon 


oooco 


Silver-cadmium 


oo ow 


ings at intervals, until there is no change . . . it normally 
takes from 1-20 hours. For the nickel-iron type, charge 
at a potential of about 1.84 v per cell for about six or 
seven hours, until up to 125% of the amp-hr capacity 
removed on the previous discharge is returned. For the 
nickel-cadmium battery, the charge can take as little as 
one hour, if the source voltage is regulated. The charge 
in one hour with a maintained 1.55 v per cell will give 
full capacity. A half-hour charge will give 80% capacity. 

Both silver-zinc and_ silver-cadmium batteries are 
charged at constant current or modified constant potential 
to an end potential of 2 v per cell for silver-zinc and 1.6 v 
for silver-cadmium. This takes 4 to 20 hours, depending 
on the requirements. 

Batteries can be charged in parallel, but currents must 
be properly balanced between batteries. Balancing is done 
with variable resistances in the external circuit, using 
ammeters for checking. This is usually done manually, 
but automatic circuits—quite complex—can be built. But 
automatic charging is not usually required. 

Lead-acid, nickel-iron and nickel-cadmium batteries 
all require frequent watering because of the overcharges 
necessary to reach full capacity. Silver-zinc and silver- 
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DISCHARGE RATE AND PERFORMANCE 





POTENTIAL AT MIDPOINT, 
volts 


CAPACITY (amp-hr), 
% rated 


80 40 


30 
21 
3 


26 
10 


cadmium cells generally require no addition of water. 
All batteries must be kept dry and clean externally for best 
performance. Leakage of electrolyte, internal or external, 
may cause arcing, grounding, or self-discharging. 


Life in storage is fairly long for all five types of bat 
teries, with limitations given in the accompanying tablc 
of cell characteristics. An occasional maintenance 
(freshening) charge is beneficial to all batteries. 

Cycling (see ““Technology”) refers to intermittent duty, 
where the battery is discharged and recharged regularly. 
Float applies to emergency operation, where the batter 
electrically “floats” across a de line, in readiness to take 
over if the de line fails. With some exceptions, in the 
application tables, next page, life is given in cycles if 
some cycling is expected; and is given in years of “float” 
if the battery is primarily on a standby basis and is not 
recharged frequently. 


Operation and maintenance problems are mainly ones 
of charging and balancing—discussed previously. 


Mechanical strength and resistance to environment 
are more a function of battery construction than of type 
Silver-zinc and silver-cadmium cells are more compact 
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ENERGY DENSITY 
w-hr per Ib w-hr per cu in. 


0 0 





and easier to protect, but any cell can be designed to resist 
adverse conditions. 


Costs for standard versions of each of the five batter 
types are in the table on p 77 


EXAMPLE, USING TABLES 
Suppose a battery must provide emergency powet 
equivalent to 350 amp for 6 minutes (0.1 hr) at 26 v in 
in available volume of 0.25 cu ft at temperatures down to 
32 F. Energy density by volume is 


350 X 26 X 0.1, 
. ee = 2.01 w-hr/cu in 
0.25 X 1728 


Silver-zinc and silver-cadmium can meet the space and 
energy requirements. Silver-cadmium will work at the lov 
temperatures, and on a volume basis is the first choice 
If the important basis were weight, then silver-zinc would 
be selected. 

Conversely, where space and weight are not critical 
then a lead-acid, nickel-iron or nickel-cadmium batter 
will prove more economical: lead-acid is the least expen 
sive; nickel-iron can withstand more charge-discharge 


text continued on page 8 
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‘ e 


Cee a a ue 
7 oe I 
po BR | 


RATED ENERGY DENSITY 
APPLICATION POTENTIAL, CAPACITY, (Av.) 
volts 





w-hr/ib | w-hr/cu in. cycles 


Starting: 
Car 45-200 
Tractor, Truck 24 120-300 

Diesel 120-300 


Motive Power: 
Industrial Truck 240-1000 


Railroad: 
Signal Service 80-300 - 12-18 
Car Lighting 150-500 5-9 

















Aircraft 11-80 - 0.5-1 


Telephone Service 15-1680 : PbSb: 12-18 
Ca: 25 





Emergency Light 3-5 


Torpedo 





Mine Lamp 


Railroad: 
Signal Service 
Car Lighting, Air Condition. 
Air Condition. 


Motive Power: 
Industrial Truck 











Mine Lamp 








Railroad: 

Signal Service 
Starting: 

Light Truck, Tractor 


Heavy Truck 


Car 








Emergency Light 


Aircraft 


Missile 
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APPLICATION POTENTIAL, 


volts 


SILVER=-ZINC 


Torpedo 26-250 


6-60 


Missile 


Aircraft 24-30 


Communication 


12-30 


Satellite 1.5-35 


Camera Equip. 3-30 


Radio-controlled Mode! 1.5-6 


Emergency Light 


7-10 


Starting: 
Tractor, Truck, Aircraft 





Motive Power: 


Car 


Aircraft 


Communication 
(portable) 


Satellite 


Camera Equip. 


Radio-controlled Model 


Emergency Light 


Emergency Power 


Mine Lamp 


Electric Clock 


Medical Equip. 
Starting: 
Tractor, Truck, Aircraft 
Motive Power: 
Car 














j 
t 


RATED ENERGY DENSITY 
CAPACITY, (ave.) 

amp-hr ——— ——— - — 
w-hr/Ib w-hr/cu in. 


LIFE 
(Av.) 


cycles 


20-115 
1-100 


15-100 


























float, yr 
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WET-CELL 
BATTERIES continued 


cycles; and nickel-cadmium can be charged faster over a 
wider temperature range. 


RESERVE-TYPE PRIMARY BATTERIES 

The batteries discussed in this article are secondaries— 
they can be used and recharged many times. There are 
also various reserve-type primary batteries for power, but 
they can be used one time only and cannot be recharged. 

The Edison “Carbone” cell and copper oxide-zinc cells 
are capable of medium high-rate or extremely low-rate 
discharges for essentially their full capacity, because self- 
discharge is very small. The Eveready “air-depolarized” 
cell can have medium and low-rate discharges, with a wide 
range of capacities and voltages. Silver-zinc primary bat- 
teries may be discharged in minutes or days. 


Once these batteries are used, they are replaced by new 
units. The Carbone and the copper oxide-zinc cells are 
used in railroad signal service and emergency applications, 
while the silver-zinc primary is found in missile and other 
high-rate applications. 

[he reserve type of primary differs from the conven 
tional primary, such as the “dry cell,” in that it is 
maintained dry and inert until the time of use. Then the 
clectrolyte is added to ready the battery for use. Con 
versely, dry-cell batteries—used where power level is low 
start their shelf life from the time of manufacture. 


REPRINT COPIES of this report are available for 25 cents each 
by addressing Reader Service Dept., Product Engineering, 330 
W 42nd St, New York 36, NY. 


EDITOR’S NOTE: These previous arti- 
cles on batteries have covered appli- 


cation and theory of dry cells, secon- 
dary batteries and fuel cells: 


Battery-powered Motors, Oct 12 ‘59, 
p 62, takes the electric automobile as 
an example, shows how to select the 
right de motor, gives battery ratings 
needed to carry load. 


Higher-energy Batteries, May 25 ‘59 
p 46, and its sequel, Those Higher- 
energy Batteries—a Practical Look, 
Aug 31 ‘59, p 33, cover all reasonable 
combinations of electrodes—including 
fuel cells—that might someday yield 
the needed 100 w-hr/Ib battery. 


Dry Cells, Feb 17 ‘58, p 72, evaluates 
numerous popular commercial primary 


cells on basis of NBS qualifying test, 
and describes can and wafer designs. 


Midget Batteries, May 12 ‘58, p 72, 
compares performance and price of ail 
miniature primary and secondary bat 
tery types including Leclanche, mer- 
cury, indium-anode, solid state, 
nuclear, nickel-cadmium, and silver 
zint 





new thermographic method 
TESTS BRAZING IN METAL HONEYCOMB 


Portion of a brazed, stainless honey- 
comb panel tested with thermographic 
fluid shows lack of braze with closure 
(upper right) and suspected lean area 
(light area below center). 


Mictal sandwich panels using brazed 
metal honeycomb cores offer a criti 
cal problem in determining the ef 
fectiveness of the brazed joint in areas 
hidden from view. Some method of 
“seeing” the interior of the panel was 
the objective of a project undertaken 
by Magnaflux Corporation, Los An 
Result was the “Bondcheck’”’ 
system. It visually indicates lack of 
braze, excessive braze, deformed core 
or other irregularities in all-metal 
honeycomb. 


geles. 


The method employs a heat-affected 
brown liquid sprayed on the surface, 
which is then heated by infrared 
Partitions in the core act as heat 
sinks, introducing temperature differ 
ences which repel the fluid from warm 
As solvents in 
the fluid evaporate under the heat, 
the coating dries and remains as a pro 
tective coating until removed with a 
commercial solvent 

Variations in thickness of the fluid 


areas to cooler areas. 


show in good contrast on clean metal 
The resulting pattern discloses areas 
where the core makes poor or incom 
plete contact with the facing, or where 
braze or fillets are excessive. Once the 
equipment for spraying and heating 
is set up, panels can be processed at 
rates of 30 sq ft per min. or more. 

(he method has been applied suc- 
cessfully to a variety of high-strength 
illoys, cores and brazes, and promises 
to be useful also on welded honev- 
comb. Good patterns are difficult to 
obtain on panels with facing more 
than 0.045 in. thick. The method can- 
not be used to inspect bonds made by 
nonmetal adhesives with low thermal 
conductivity, or with panels ¢ mploying 
p 1p r core. 

Equipment required consists of a 
conveyor and a processing unit that 
ipplies and dries the coating. Film 
thickness is 0.0002 to 0.0004 in., and 
costs are 10¢ per sq ft. Panels can be 
up to 10 x 20 ft and 1 in. thick 
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DESIGN FILE | 


COMPARISON : 


natural frequencies 
of HONEYCOMB STRUCTURES 


P H GRISSOM, engineer 
Mechanical tor adv ineeri 
General Electric Co, West Lynn ryt with solid-steel panel of same size. Then he charts these ratios up to 


1.8 for several ratios of core-density to skin-density up to 1.0. 


Author first finds a ratio—frequency of honeycomb panel compared 
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General Plate TRUFLEX Thermostat Metal Assures 
CONSISTENT SENSITIVITY 


AND ACCURACY... 
In SIGNET CONTROLS 


TRUFLEX 


In designing its new attractive thermostat Signet 
Controls turned to General Plate for Truflex Thermo- 
stat Metal. Here’s how Mr. W. D. Gibson, Manager of 
Signet Controls, puts it: 





“The heart of a thermostat is the temperature-respon- 
sive element. In designing our new Model T500 we were 
careful to select a thermostatic material which would be 
consistently sensitive ond accurate. Our previcus experi- 
ence assured us that we would obtain these vital characteristics with 
Truflex Thermostat material.” 

When you buy General Plate Truflex Thermostat Metal you can be 
sure that the first lot meets specifications 100% and every succeeding 
lot is a duplicate . . . has identical characteristics to the original .. . 
whether it be manufactured days, months or years later 

Advanced General Plate production methods insure positive con- 
sistency in tolerances, grain structures, expansion, hardness, etc. They 
assure maximum uniformity of materials which reduces costly rejects 
and guarantees highest quality performance. 

Truflex Thermostat Metals are available as fabricated elements, 
assemblies and extra long coils or flat strip. Write for information. 


“~ TEXAS INSTRUMENTS 
GENERAL PLATE PRODUCTS INCORPORATED 


METALS & CONTROLS DIVISION 
® 1002 FOREST STREET . ATTLEBORO. MASS. 








A few typical Truflex fabricated parts 


General Plate Products: Clad Metals «+ Electrical Contacts « Truflex@ Thermostat Metal « Platinum Metals «+ Reactor Metals « Radio Tube & Transistor Met: 


84 CIRCLE 84 ON READER SERVICE CARD PRODUCT ENGINEERING - FEBRUARY 15, 1960 





DESIGN FILE 


Although a product engineer is not directly responsible 
for what happens in assembly, he often has to recognize 


faults and know how to prevent them. Here are . 


S CURES FOR 
BADLY RIVETED JOINTS 


H L DeBUSK, senior mechanical engineer 
The Brunswick-Balke-Collender Co 
Marion, Va 





Gap between riveted parts. Cause: Poor fit of parts that are too thin; improper 
spacing of rivets; irregularities in mating surfaces of parts. Correction: Change spac 
ing of rivets; add more rivets; add stiff backup plate; sand or fill mating parts and 
check for proper fit. Fabricated parts can be repaired by adding rivets or grouting 
crack with adhesive. 








Clinched rivet. Cause: Bucking bar held at improper angle; squeezer cocked; too 
much rivet grip protruding before upsetting; rivet fitting too tight in hole. Corre: 
tion: Drill out and replace. 





Formed head too thick. Cause: Not enough pressure on squeezer; not hammered 
enough; bucking bar too light; rivet too long; “ice box” rivet that has not been kept 
chilled. Correction: Hammer down to correct size if not heat-treated rivet; replace if 
heat treated. 


Formed head too thin. Cause: Too much pressure on squeezer; hammered too much; 
rivet too short. Correction: Drill out and replace 


Gap between formed head and washer or plate. Cause: Slight clinching of rivet 
(see clinched rivet) or contour of riveted part. Correction: Hammer over the gap 
if gap covers more than 50% of circumference or extends more than 4 way to shank 


| Gap between washer and riveted piece—may be on one side or all-around. Cause: 
Washer hold-down not used; the hold not properly held; rivet hammer or bucking 
bar not held tight against rivet or contour of parts being riveted. Correction: Lightly 
hammer corner of formed head until washer is seated, then set formed head properly. 
| If gap covers less than 50% of periphery of head, and does not extend more than 4 
| the distance to the shank, it need not be corrected. 





Rivet head burst or cracked. Usually found in heat-treated rivets and may be caused 
by improper heat treatment or allowing rivet to stand unchilled for over 20 minutes 
Correction: Drill out and replace. 





Tipped or stepped heads caused by misaligned or slipped bucking bar. Correction 
Straighten head if possible; if not, replace rivet. 





Other defects may be caused by countersink being too deep or too shallow; holes 
not drilled straight; elongated holes, etc. Obvious countermeasure here is to take 
more care. 
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SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 


Silicon sensing element. . . 
for static and dynamic measurement of 
strain or stress is said to have sensitivity 
of 120 to 140, which is 60 to 70 times 
greater than other metal-strain gages 
( omposed ot long, thin length of silicon 
vith a gold-plated kovar tab at cach end 
Entire element is mounted on metal form 
+} 


that is inserted in plastic capsule, about 


Edge-type printed-circuit connector . . . PRR PORCHES SPIRE IE 
has bifurcated, undulating-spring design that provides multipoint contact. Crimp-type, OS ee eee oe See ee 
wit? in transit. Has 120-ohm nominal resist 
snap-in tips with insulation grips eliminate need for insulating sleeves lips Resist: , kine “ 
accommodate combinations of wire sizes as well as single wires. Closed entry facc oar a _—, s mn " pe aa , 
on board side protects spring and self-aligns warped printed-circuit boards. ‘Tips, es , a sade = = ie ry 4 “ 
one or two for each board position on each side, are straight-shank, solid-barrel units ~ en a —y eS ie ~ ‘ . * 
with multipoint contact surface that is independent of detent locking action. One size, ry s a : “4 : * a) fies ne "Pies 
4-43 contact design, available for immediate delivery. Burndy Corp, Omaton Div, Nor- — See Se, = ey a 
ah’ Cuan ’ ; Sta, Tulsa 10, Okla. 
Circle 300 on Reader Service Card Circle 301 on Reader Service Card 


10-position electronic switch ... 
performs digital functions of counting, 
distributing, multiplexing, sampling, cod 
current collector ing, timing, gating and converting. In 
every application the device itself remains 
the same; only associated circuitry is 
hanged. Small rod magnets, within a 
vacuum, control position of electron beam 
to any of 10 output positions. According 
to manufacturer, switch is expected to 
effect major change in basic electronic 
design logic from binary to decimal sys 
tems. Each position has memory, constant 
urrent output and positive swit hing 
elements. In typical application, switch 
replaces 90 transistors, diodes and resistors 
that must be used with binary logic to 
achieve same results. May remain sta 
tionary indefinitely or switch at speeds in 
excess of 10 me, either sequentially or at 
random. Operates from outputs as high 
as 200 vy in vacuum-tube circuits; from 
6 v min when driven directly by transistors 
Switch weighs 1.5 oz; measures 3 cu in. De- 
liveries start this month; production quan 
tities available in March. Price in small 
quantities, under $25. Electronic Tube 

Div, Burroughs Corp, Plainfield, NJ. 
Circle 302 on Reader Service Card 
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one-piece, bronze 
snap-over separator ----> 


News from KAYDON! 
Reali-Slim bearings ‘off the shelf 
...prices slashed up to 76% 


90 sizes— 4” to 12” bore— 
11,” to 1” width and cross-section 


Drastic price reductions — on Kaydon new type 
“CP” Reali-Slim bearings! Volume production and 
new bronze snap-over separator permit price reduc- 
tions from 33 to 76%, depending on size. 

Save on bearing cross-section and weight — Reali- 
Slim is the world’s thinnest radiai ball bearing. Many 
sizes of type “CP” are less than 15% of the weight, 
34% of the width and cross-section of comparable, 


extra-light bearings 


THE 


—_——_—— ——~MUSKECGCOQONeMIECHIGAN — 


99 


Type “CP” with new one-piece, bronze snap-over 
separator — Major applications include machine 
tools; farm, textile and paper machinery; printing 
presses; pumps and gear boxes; missiles, aircraft and 
radar; gun turrets and dozens of related installations 

Kaydon bearing engineers are prepared to give 
you valuable help with technical thin-section bearing 
applications. 


New “CP” Reali-Slim bearing bulletin 
includes prices — gives you full details 
on these 90 sizes of Reali-Slim bearings 
with Conrad deep-groove, ball-radial con 
struction. Write for your free copy today 


cO RP 


ENGINEFERIN G 


All types of ball and roller bearings — 4” inside diameter to 178” outside diameter 
Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Needle Roller ¢ Ball Radial © Ball Thrust Bearings © 4-Point Contact Ball Bearings 
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COMPONENTS °« 


MATERIALS « 


PROCESSES 


continued 





Instantaneous stop vaive .. . 
can contro} flow of air, gases, oils, gasoline, 
water and liquids up to 158 F and all 
liquids that do not affect Buna-N dia 
phragm. Requires no stuffing box. Con 
structed of cast bronze with galvanized 
steel control lever and Buna-N diaphragm 
and disk. Normally operated by hand, 
valve is also available with special foot 
attachment. Can be mounted in any 
position. Relieves pressure on hand tools 
and hose when used on pneumatic lines. 
Now available from stock in one size, to 
fit 3-in.-inlet and 4-in.-outlet pipe threads. 
Rated for 375 psi. Milo Mfg Co, 259 N 
Broad St, Elizabeth, NJ. 

Circle 303 on Reader Service Card 


Transducer plugs into socket 

that mounts on device to be controlled. 
Linkage rod (near top of photo) couples 
to machine and responds to mechanical 


movement. Change in rod position of 
0.0001 in. min. enables transducer to con 
trol up to 4 kw of power Regulates 
motor speed fluid pressure, tension or flow 
of materials undergoing processing. Elec- 
tric Regulator Corp, Pearl St, Norwalk, 
Conn. 

Circle 304 on Reader Service Card 


Molded teeth of V-belt .. . 


engage positively with mating axial grooves 
Said to be suitable for drives 
up to 600 hp and from speeds under 10‘ 
to more than 10,000 fpm. Belts have 
steel-cable tension members, encased by 
neoprene backing. Durkee-Atwood Co, 
215 NE 7th St, Minneapolis 13. 

Circle 305 on Reader Service Card 


on pulleys 


Enamel finish for magnesium 
is said to be compatible with alloys of 
content, magnesium 
thorium alloys and alloys of magnesium 


lower aluminum 


with rare earth metals. Finishing system 
cannot be used with magnesium alloys of 
high aluminum content and of high total- 
alloy content. Standard lead-oxide or 
lithium-phosphate porcelain enamels can 


08 


Porcelain-enameled panels of 
magnesium AX31B alloy are rep 
have withstood 500 hr of 2U salt spray 
without corrosion. Dow Metal Products 
Co, Div of Dow Chemical Co, Midland, 
Mich. 


be used 


ried to 


Circle 306 on Reader Service Card 


Rigid and flexible foams. . . 
that are mixed and foamed on the spot 
require no precook polymers and are pro 
duced, with no further plant processing, 
by mixing liquid 
Foam liquids can be made to react within 


low-cost ingredients. 
15 sec and expand to desired foam within 
30 sec, or delayed to accommodate differ- 
ing manufacturing demands. Within 1 
hr after mixing, expanded foam has at- 
tained 90% of its lifetime properties. Can 
be formed by any method of mixing and 
will expand in place to any shape. Ex 
posed finished surfaces are smooth. Den- 
sities from 1 to 40 Ib per cu ft can be 
obtained. Atlantic Research Corp, Alex- 
andria, Va. 


Circle 307 on Reader Service Card 


Self-lubricating bearing . . . 
is comprised of bronze, molysulphide and 
eflon. Operational temperature range is 
— 300 to 500 F. Available in 6-in. bar 
stock in OD sizes of 0.3, 4, 3 and 1 in. 
Sizes to 6 in. OD to specifications 
Booker-Cooper Inc, 6940 Farmdale Ave, 
N Hollywood, Calif. 

Circle 308 on Reader Service Card 


Rotary-output torque motor... 
eliminates backlash, end-play or radial 
play Torque 


motor has output-shaft 


rotation of +12 milliradians. Pressure 
proof O-ring seal fits around output shaft 
to isolate torque motor from controlled 
medium, which can be gas or liquid. For 
operation to 650 | Torque sensitivity is 
said to be high and hysteresis to be ap 
proximately 1%. American Measurement 
& Control Inc, 240 Calvary St, Waltham 
54, Mass. 

Circle 309 on Reader Service Card 


Plug-in enclosed relays. . . 
with 8- or 11-pin bases are available with 
four relay types: 1 to 3 poles, ac or de, 
5-amp contacts; 1 to 3 poles, ac or de, 
8-amp contacts; 1 to 3 poles, dc, coil 
resistance to 10,000 ohm, sensitivity 130 
milliw per pole; and 1 pole, coil resistance 
to 10,000 ohm, sensitivity 70 milliw. 
Clear polystyrene enclosure is lye in. sq 
by 2% in. high. Hillburn Electronics 
Products Co, 55 Nassau Ave, Brooklyn 
22, NY. 

Circle 310 on Reader Service Card 


Regulator controls fluid flow 
with 15 psi pressure differential between 
supply and regulated pressures. Operates 
in 0 to 8000 psi and is adjustable from 8 
psi to full inlet pressures. Proves constant 
pressure from zero to full rated flow, zero 
leakage at all operating pressures with 
clean gases or liquids and min leakage 
with contaminated Response 
time from lock-up to full flow or from 
full flow to lock-up is said to be less than 
50 millisec. Solrac Inc, 11760 Vose St, 
N Hollywood, Calif. 

Circle 311 on Reader Service Card 


services 


Low-cost snap-acting switch 
contains two basic snap-acting mechanisms 
that are actuated by same operating button 
for control of electric circuits in auto- 
matic devices. DPDT switch offers snap- 
on wiring and resists dirt, dust and mois- 
ture. Besides basic, pin-actuated model, 
switch can be furnished with leaf, roller- 
leaf, hinged, and overtravel-plunger actua- 
tors 

UL-listed at 15 amp for 125 or 50 v 
ac. Rated 4 hp at 125 v ac, 1 hp at 250 v 
ac or ¢ hp at 125 v ac, 14 hp at 250 v ac 
Switch is 14 x 14# x 42 in. thick. Basic 
switch, $2.40, list. From stock. Unimax 
Switch Div, W L Maxson Corp, Ives Rd, 
Wallingford, Conn. 

Circle 312 on Reader Service Card 


Speed regulator .. . 

for equipment using internal-combustion 
engines achieves constant rpm output, re- 
ported to be within +4%. Drive rotor, 
a disk with V-shaped periphery, fits into 
driven section, which is a two-part unit 
Pistons are 
At low speeds, 
space between driver and driven member 
is entirely filled with silicone oil that has 
high shear resistance, offering resistance 
to slip. As speed of driven wheel in- 
creases, centrifugal force moves pistons 


that contains eight pistons. 
spring-loaded inward, 


continued on page 91 
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Dow Corning 


SILICONE 


for design and development 


engineers 





THEY STICK! 


Dow Corning silicone adhesives form a 
good bond with practically anything 
. . even wet surfaces. They produce 
superior pressure-sensitive tapes with 
most backing materials . . . serve as in- 
dependent adhesives with no backing 
tape ... perform diverse functions in 
a multitude of other applications. 
Tapes utilizing these pressure-sensitive 
adhesives can be applied, and will stay 
applied, at from 80 to 
500 F. Depending on the backing material, 


) 


temperatures 





a, 


such tapes are useful in a variety of end 
Some of include: electrical 
insulation in aircraft, ships, power plants, 
generators and appliances; bonding, splic- 
ing, and sealing; in chemical 
(Cont. Pg. 2) 


uses. these 


masking 
milling; electroplating. 


More Coffee, Anyone? 


Ever wonder why the coffee served on 
many airliners today prepared in 
just seconds . .. yet is tastier than 
ever? Well, here’s the answer, and it 
involves the contributions of three dif- 
ferent companies. 


is 


Permacel, manufacturer of tapes of all 
kinds, developed a silicone rubber insulat- 
ing tape especially for sandwiching high 
temperature heater elements. Electrofilm, 
North Hollywood, California, used 
this tape in designing flexible, lightweight 
heating blankets. Nordskog Co., Van 
Nuys, California, these blankets 
to their speedy “Little Jewel” hot liquid 


Inc., 


adapted 


Need a rigid gasket that will withstand 
high temperatures and high pressures, 
and also serve as a heat barrier? C&S 
Products, Detroit, recommends silicone- 





glass laminates. Here’s why. 


C & S Products manufactures the Blo-Core 
machine, a completely automatic unit for 
making resin-sand molds and cores used 
in the shell process of casting metals. In 
the Blo-Core a coated resin-sand mix is 
forced by air through nozzles into a heated 
cavity known as the hot box. A lift cylin- 
der raises the cavity mold against the 
nozzles holding it there at high pressure. 


dispenser that serves up steaming hot cof 
fee, tea, or soup. 


In developing their PSR 2700 Heater Ele- 
ment for this application, Permacel engi- 
neers specified the sandwiching material be 
Silastic®, the Dow Corning silicone rubber. 
Reason: Silastic of- 
fers excellent heat 
stability and resist- 
ance to oxidation; 
retains high insula- 
tion value and phys- 
ical strength in high 
temperature serv- 
ice. Silastic pro- 
vides long, reliable 
service. in applica- 
tions (Cont. Pg. 2) 


““*DOUBLE-DUTY”’ GASKETS 


unit, C & § 
sought gasketing materials for the bottom 
that best 
seal to prevent metal to metal contact, act 


In designing the engineers 


of each nozzle would act as a 


as a barrier to prevent heat transfer from 


cavity to the nozzle, and have high com 
heat 


Naturally, 


a number of different materials were tested 


pressive strength as well as superior 


resistance to function properly 


under these severe conditions 


The & $ specified 
the use of silicone-glass gaskets made by 


Pa. 


results: C engineers 


Taylor Fibre Co., Norristown 


These washers made of woven glass fabric 
bonded with Dow Corning silicone lami 
withstood 
to 500 F and pressures to 15,000 psi 


nating resins best temperatures 


retained highest strength and maintained 


positive pressure after exposure. No. 241 


PROPERTIES OF SILICONE-GLASS LAMINATES* 
Property 





Range 


Flexural strength, flatwise, psi, 

Ve-inch thickness 
20,000-40,000 
18,000-33,000 


Lengthwise 
Crosswise 
Izod impact strength, edgewise, 
ft-lb per inch notch 
Lengthwise 
Crosswise 


6.5-17.0 
5.5-14.0 
Bonding strength, Ibs., 
Ye-inch thickness 
Condition A 
Condition D-48 / 50 
Water Absorption, percent 


650-1100 
550-950 
0.05 





*As measured on samples Ve-inch thick 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


OR REFERENCE NUMBER ON READER SERVICE CARD 


MORE 
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STOPS THE SHAKES 


An example of how a silicone fluid’s 
retention of near-constant viscosity 
from —40 F to +400F helps increase 
the accuracy and reliability of super- 
sonic instruments is provided by Ge- 
nisco, Incorporated, Los Angeles. 


Genisco produces several types of her- 
metically sealed accelerometers which are 
standard equipment on several supersonic 
aircraft plus a variety of missiles of the 
Talos, Nike-Hercules and Bomarc types. 
Versions of their Model DDL (illustrated 
above) are designed to meet MIL-E-5400 
and MIL-E-5272 


To assure topmost accuracy and reliability, 
Genisco engineers immerse internal parts 


ADHESIVES (Continued) 

Silicone adhesives are used alone, too. For 
example they've been successful in fasten- 
ing electronic components together; coat- 
ing ductwork in aircraft, in combination 
with asbestos fibers for thermal insulation; 
sealing the ends of heating elements in 
appliances; bonding aluminum foil to itself 
for use in cryogenic systems; bonding mica 
and asbestos panelboard; bonding Silastic 
to the coils of electrical equipment; assem- 
bling small aircraft parts or electronic 
components. No. 244 


of the unit in low-viscosity Dow Corning 
200 Fluid. This silicone fluid helps the 
instrument to withstand 40 G’s shock on 
the nonsensitive axes and 100% overload 
on the sensitive axis. 

The accelerometer’s operating character- 
istics are virtually constant over a temper- 
ature span from —65 F to +275 F. Vibra- 
tion-induced resonance of internal parts has 
been reduced to an absolute minimum. 
The parts can withstand 10G vibration 
without interrupting electrical continuity. 


Dow Corning silicone fluid further com- 
plements the design and aids reliability by 
keeping the unit's potentiometer cool and 
lubricated so that operational life is in 
excess of 3 million complete cycles. No. 243 


( Continued ) 


SILASTIC 


such as this because it withstands con 
tinuous operation from —130 F to over 
500 F, and intermittent exposure to 600 F. 


Because the metallic heating elements are 
completely enveloped and bonded between 
layers of Silastic-coated glass cloth, Per- 
macel’s PSR Heater Elements withstand 
moisture, ozone, most acids and corrosive 
cleaners, vibration and shock — provide 
longer service, tastier foods — are designed 
for other industrial applications. No. 242 





new literature 
and technical data 
on silicones 


Exactly What To Expect of Silastic when it's 
exposed to heat is thoroughly discussed in a 
new data sheet. The effects of high temperatures, 
heat aging, contact with flame, and other ad- 
verse service conditions on Silastic are reported 
in this valuable reference sheet. Also included 
are thermal properties of interest to designers 
of rubbery parts and components. No. 245 


All Silicone Potting and Encapsulating materials 
are reviewed in a comprehensive summary re- 
printed from the Research and Development 
Handbook of Space/Aeronautics. An easy-to- 
read table lists uses and engineering data on 
various physical forms of silicone potting and 
encapsulating materials including rigid, elasto- 
meric, gel, greaselike, and fluid dielectrics. The 
expansive table and concise descriptions are 
available for your reference. No. 246 


Rubber From Rock, a full color sound movie, 
points up ways you can use silicone rubber to 
improve performance and design of mechanical 
and electrical equipment. It explains how Sil- 
astic, the Dow Corning silicone rubber made 
from quartzite, retains its rubber-like properties 
from —130 to over 500F 
craft and industrial applications. 


Designs on the Moon. Created specifically to 
meet the informational needs of rocket and 
missile designers, an illustrated brochure des- 
cribes the fines? in silicone materials — rigid, 
rubbery, fluid and dielectric. Whether you're 
concerned with nose cones, guidance frames, 
propulsion, or ground supports, your most rapid 
progress toward miniaturization, weight reduc- 
tion, and reliable performance may result from 
specifying silicone products. No. 248 


Do You Know How silicone resins, rubber, oils 
and greases are being used to advantage in 
appliances? A six-page reprint from Electrical 
Manufacturing relates how extreme temperature 
resistance properties of silicones have been 
used in the designs of toasters, refrigerators, 
irons, portable power tools, percolators and 
other appliances. No. 249 


in automotive, air- 


No. 247 


= 


Compiled for Advanced Research and develop- 
ment engineers, an eight poge reference pro- 
vides a convenient guide to selecting the most 
suitable silicone fluid medium when designing 
damping, springing, coupling and related 
mechanical devices. Includes tables, graphs and 
detailed information about properties that en- 
able Dow Corning silicone fluids to increase 
efficiency of existing designs and make possible 
new design changes. No. 250 





Dow Corning Corporation, Dept. 8602, Midiand, Michigan 
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outward against retaining springs, permit 
ting some oil to flow into piston cavities, 
increasing slip Unit lists for $70.25; 
adapter lists for $8.78. Knecht’s Inc, 
3400 Main St, Springfield, Ore. 

Circle 313 on Reader Service Card 


Worm motor reducer... 
has contact area increased by full-depth 
contact of worm and gear teeth and greater 
number of teeth in mesh. Available in 
4- through 15-hp ratings. Speed-reduction 
ratings, from rated motor speeds, are 525 
through 7.3 rpm. Mount in any position 
with choice of feet, hollow-shaft or flange 
mountings. Reuland Electric Co, Alham- 
bra, Calif. 

Circle 314 on Reader Service Card 


Sectionalized valve .. . 

is for general-purpose use on lift trucks 
and other mobile equipment where sup 
plementary operations are frequently added 
to standard models. Composed of two 
plunger, cast-in-block section with integral 
pilot-operated relief valve. All mounting 
holes, pump and tank connections arc 
in basic section 
tions may be added to valve in field, as 
required, without disturbing original piping 
connections. Hydreco Div, New York Air 
Brake Co, 9000 E Michigan, Kalamazoo, 
Mich. 


Additional operating sec 


Circle 315 on Reader Service Card 


Aluminum instrument 
knobs... 
are precision machined of aluminum to 
meet military spevifications and are 
anodized in black, clear or colors. Avail 
able in about six basic sizes with over 50 
variations, for 4- or 4-in. shaft. Supplied 
with two allen-type setscrews. Vemaline 
Products Co, PO Box 222, Hawthorne, 
NJ. 

Circle 216 on Reader Service Card 


Fixed-bearing valve . . . 

is offered in sizes from 1 to 10 in. for off 
the-shelf delivery. Ball rotates on fixed 
axis between bearings that require no 
lubrication and are said to withstand severe 
impact and loading without backlash or 
danger of distortion. Valve can be dis 
assembled and serviced without removing 


continued on page 94 
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Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


























and maintenance is no problem. 
These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 
To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66a. DD. 


DUFF-NORTON COMPANY 


P.O. Box 1889 «+ Pittsburgh 30, Pennsyivania 


COFFING HOIST DIVISION - 


DUFF-NORTON JACKS 


Ratchet +» Screw 
Hydraulic « Worm Gear 


DUFF-NORTON 
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Danville, Illinois 


COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 
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4 good reasons 
why you should use 
Gauri 
Chromate 

Conversion Coatings 


ON YOUR ZINC OR CADMIUM PRODUCTS 


CORROSION PROTECTION 

The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from econornical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE GENERAL 


For an extremely tight bond for either baked or air-dried ELECTRIC 
paints, non-porous Iridite blocks moisture penetration— COMPANY 
prevents formation of metallic soap products beneath paint 
coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 4 ; 
Iridite, in combination with other Allied Research processes, od | “£ 

can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 














IRIDITE—oa specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with aut tic equip t. Forms a 
thin film which becomes an integral port of the metal. Cannot chip, 
flake or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 














For complete information on Iridite, con- 
tact your Allied Field Engincer. He's listed 
in the yellow pages under “Piating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


Allied Research Products, TNC. 4004-06 east MONUMENT STREET © BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coost Lice» see for Process Chemicals: 1. H. Butcher Co. 


cents ow ore | QED? | GOED?) CIID} GIB?) CIT 
chemicol Processes, Anodes, | 
Chromotes Coatings 


Rectifiers Equipment, ond Supplies for Metal Finishing Crightenere Supplies Equipment 
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CHROME STEEL BALLS 


sizes—Yg" - 442” 
spherical within 
millionths of an inch 


sizes" | lh” 
extra tough— for rugged 
©perating Conditions 


Buy where you get America’s widest selection 
of standard balls . . . the most extensive range 
of ball sizes in standard basic materials. 
Establish one source big enough to service all 
your requirements and be sure of uniformly 
high ball quality, always. 

While quality is the keynote, service is 


bOowen? & 


BALL AND BEARING COMPANY 
Boll Manvfocturing Facilities: 

COOLIDGE CORPORATION, MIDDLETOWN, OHIO 

HOOVER BALL DIVISION, ANN ARBOR, MICHIGAN 

STROM STEEL BALL COMPANY, ERWIN, TENNESSEE 


PRODUCT ENGINEERING + FEBRUARY 15, 1960 


BRASS & ALUMINUM 
BRONZE BALLS 


sizes— Yio" -4 i te. 
made of highest ) " 


quality materials 


equally important. That’s why new facilities, 
equipment and production techniques are 
constantly being added in a continuing pro- 
gram designed to serve you better. 

You can rely on any of the three Hoover 
ball manufacturing facilities listed below to 
meet your specific requirements. 


Hoover Ball ond Bearing Company 
5400 South State Rood, Ann Arbor, Michigan 


Please send now Hoover Ball Catalog 

















ltl teeteeteeteeteteete | 





COMPONENTS + MATERIALS + PROCESSES 


Now Rotary Torque Actuation, fully cushioned! — amine 


it from line. Operates in — 20 to 400 F 
and in pressures from vacuum to 300 psi. 
Hydromatics Inc, 70 Okner Parkway, 
Livingston, NJ. 


Circle 317 on Reader Service Card 


UJ ig. : ; : High-torque slip clutches 
F . , ire adjustable units available in sizes from 


Tors RY ge) -{ele)s ; ; i to 3 in. dia for applications from 4 to 


10 in.lb. Shaft and mounting configura 

ACTUA TOR , ; ns are custom built. Unit with 1-in 

ae ; dia is capable of 80 in.-Ib. torque before 

te 4 y slipping Northern Union Inc, 1020 
Holly Ave, Arcadia, Calif. 

Circle 318 on Reader Service Card 


Spring-tension bushings 
for oscillating or low-rpm bearing applica 
tions, are available with straight slots 
slanted slots or arrow slots where cente 
lubrication is required. Machined, cham 
fered ends facilitate insertion. Available 
Pneumatic in range of sizes Delivery, 8 to 10 wk 
or Hydraulic John Gillen Co, 2540 § 50th Ave, Cicero 


50, I. 
. * Circle 319 on Reader Service Card 


Explore the cost reduction 
you can get with safe, low-cost, Carter Rotary 
Torque Actuators —Now with built-in cushions 


for longer, more dependable performance. 


Proven in thousands of applica- 
No by-pass leakage tions during the past 4 years! 


The Carter Rotary Torque Actuator 


: : has opened unlimited new possibili- 
ties in design and cost reduction. 
: Transfer mechanisms, indexing, posi- Pe 
4 tioning, cam actions, valve operation, Ceramic-insulated band heater 


and many other applications become flexible device recommended where wat! 


Rotation to 370° as more effective and economical. density of 40 w per sq in. is required 


siclalelelae, Here is safe, powerful, Rotary Torque. Made to specihcation in widths from 1 in 
Actuated by air, oil, water or gas. ip, in 4 im. increments; diameters from 
Patented seal assures leakproof per- 14 
; : formance. Internal helical design Savuinn tits tak Sek ted t sa 
Positive locking, no prevents back-off under reverse ten- Oe eg ge ee eee Se ee 
back-off Under ten- sion, shock, vibration or complete 15,000 hr. Industrial Heater Co Inc, 41 
power failure. 30 Canal St, New York 15 


Available in 4, 5, 6, 8, 10 and 12” dia- Circle 320 on Reader Service Card 
meters. Special sizes and rotation 
requirements are available. Ask your : 
Com plete range of Carter representative or write for all Holding-vaives control 
sl tae the details! pressure . . 
Complete power package n hydraulic circuits by locking cylinder 


p motor when no motion is desired. Thi 
units available 


in. up, mm any fractional increments 


sion or power failure 


prevents load from running ahead of oil 
ipply when load is being moved. Als 


reheves excessive pressures g nerated in 


vlinder or motor by load 
Single models with external pilot and 
port are for use with single-acting cylinder 


or for mounting at both ends of double 

CONTROLS, INCORPORATED acting cylinder. Avaiiable with dry-seal, 
2884 Bernice Road, Lansing, til. }- or l-in. pipe, NPTF ports. Double 
Phones: Lansing - GRanite 4-3305+Chicage—BAypert 1.7166 models with internal pilots are also 


continued on page 96 
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THE ANSWER IS TIMKEN-DETROIT 
FRONT DRIVING AXLES! 


There are many times when you need the extra power of front 
driving axles in rugged off-highway operations. And only the 
complete line of Timken-Detroit front driving axles and trans- 
fer cases best meets every requirement for these multi-wheel 
drive assemblies. 

For more than 50 years, Rockwell-Standard has supplied 
components for multi-wheel drives. Rockwell’s design, 
engineering and manufacturing experience—plus advanced re- 

Rockwell-Standard produces front search and testing fa- 
driving axles ranging in capacities from World's largest 

4,800 Ibs. to 20,000 Ibs., for any type of manufacturer of axles for re 
medium and heavy-duty vehicle. Their ivwens, Russe ond tellers — quality. Use vehicles with 
record of outstanding performance multi-wheel drive for 
on large off-highway ~ ‘ peak off-highway per- 
fleets is unequalled ~ / 
throughout the industry. 


cilities — assures highest 





formance and specify 
Timken-Detroit ! 


Axle Division, Detroit 32, Michigan 
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offered. Both units are for up to 3000 psi 
service at flow of 20 gpm or higher. 
Pressure drop is about 28 psi at 20 gpm. 
From stock. Sarasota Precision Products 
Inc, 5757 MelIntosh Rd, Route 1, 
Sarasota, Fla. 

Circle 321 on Reader Service Card 


Thermal controller . . . 
senses temperature change and maintains 
close check on process equipment be- 
tween 0 and 1100 F. Has liquid-filled, 
bellows-type thermal system with remote 
bulb and is _ bimetal-compensated for 
ambient temperature changes. Utilizes 
}-in.-dia bulb, not exceeding 24 in. long, 
with ] F sensitivity. Case is 4 in. sq by 
2 in. deep. Control circuit is through 
SPDT snap switch rated at 15 amp, 120 v, 
60 cps. R A Ekstrom Co, PO Box 206, 
Harvey, Tl. 

Circle 322 on Reader Service Card 


liluminated pushbutton .. . 
is oil-tight; saves space. Pressure con 
nectors eliminate internal wiring. Offers 
single-hole mounting. Available with 
button guard to prevent accidental opera 
tion, in range of voltage ratings and 
choice of six color caps. Contacts are 
rated for heavy-duty service. Square D 
Co, 4041 N Richards St, Milwaukee 12. 
Circle 323 on Reader Service Card 


insulating material . . . 
is said to permit higher thermal overloads 
in oil-filled transformers with no sacrifice 
Pound 7806. of insulation life. Reported to withstand 
Ammonis 86 F higher operating temperatures and 
Serine , 4, 2¥col : still give same life expectancy as standard 
Ketone rr transformer insulating papers and boards 
“ih. 4 Material remains inert in standard and in- 
hibited transformer oils. At present, avail- 
able for field evaluation in sheets, ranging 
from 0.031 to 0.250 in. thick. Price, 
slightly higher than conventional cellulose 
insulation. Spaulding Fibre Co Inc, 310 

Wheeler St, Tonawanda, NY. 

Circle 324 on Reader Service Card 


Moni ‘ 
.. Diethy) wn Citrate 


> ly 
Ethy! 
No. 


Instrument pressure regulator 
for military and industrial reference-pres 
sure applications, withstands temperatures 
to 1000 F. Regulated pressure is adjust- 
able from 2 to 17 psia and is + 0.1 psi at 
set pressure from — 65 to 600 F. Adapt 


continued on page 99 


CIRCLE 96 ON READER SERVICE CARD PRODUCT ENGINEERING + FEBRUARY 15, 1960 





Externally upset tube includes unusual boss... 


eliminates three parts 


A request for COMMERCIAL design 
assistance on this barrel blank pro- 
duced a savings of over 30% for 
the customer. 

Originally the part was a weldment 
made from a tube, two flanges and a 
boss. Now the complete barrel blank 
is “Task-Forged” by externally up- 
setting only one piece of tubing in a 
patterned die designed and developed 
by COMMERCIAL. This resulted in 
closer tolerances and less distortion 
than the previous method. In addi- 
tion, as an upset forging the part now 
possesses added tensile and torsional 
strength resulting from controlled 


grain flow while the metal is being dis- 
placed. Even more...the part now 
has a more efficient metal distribution. 

Material saving: 15%. Reduced 
machining time: 30%. Overall cus- 
tomer benefit: a better, stronger part 
. .. lower cost! 


Barrel Blank 


from SAE 1020 seamless tubing 3%” O. 
D. x '%2" wall. Finished length 10.062”. 


How ingenuity in upsetting tubes 
cuts costs of unusual parts 


Internal upsetting in ONE pass instead of four 


reduces net cost 25% 


Note the neck of this one piece CO, 
cartridge; it’s four times the wall 
thickness of the tube. After thorough 
analysis by COMMERCIAL, it was 
found that it could be internally up- 
set in only‘one pass . . . instead of four. 
Thig meant that critical tolerances 
had to be maintained while three 
times more stock was gathered than 
permitted by conventional practice! 


CO, Cartridge Tube 
from SAE 1020 steel tubing 1%” O.D, 


, 

‘ 

fs, 
3 4 


If you use parts, perhaps you too will discover “Task-Forging” 
savings now hidden. Send print or part for estimate ...no obligation. 
Address: Commercial Shearing & Stamping Company, Dept, G-8, 


Youngstown 1, Ohio. 


x .123” wall. Finished length 7”. 
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As pioneers in upset forging, the 
COMMERCIAL “Task-Forging” team 
has learned to go further... com- 
bining advanced design and metal 
displacement know-how to actually 
improve the physical properties of 
a forging while reducing its cost to 
the customer. 

Formerly the neck of this cartridge 
was sealed with a 100% machined 
insert. Thanks to COMMERCIAI 
“Task-Forging” ingenuity, two ma- 
chining operations and the assembly 
of the insert into the tube have 
been eliminated. 

Result: ‘a one piece pressure vessel 
with immeasurably increased strength 
... at-lower cost! 


LONMINTERCITAL 


Shearing & stamping 
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Improved Vulcanized Fibre has 
new flexibility, new uniformity, 
New “Taylorite’” new structural strength to fit it to 


te @ eile even broader application in many fields 


There has been a big change in Taylor Vulcanized Fibre, including the 

workhorse name. New processing equipment and atmosphere-controlled storage 
facilities have enabled us to make major advances in overall uniformity 
—from lot to lot and at no increase in cost to you. Taylorite has wide 
use as an insulating and structural material for electrical and electronic 
applications. But it is being put to service in many other ways, too. A 
good example is choice of Taylorite as kick-back plates in bowling 
alleys. Here it must withstand the constant pounding of flying pins 
without structural breakdown or damage to the pins. And it is doing 
its job perfectly. 

Find out how new Taylorite Vulcanized Fibre can help improve your 
products and cui costs. Send for samples. Test them for yourself. Put 
them under tension, flex them, compress them, form them. You will find 
that Taylorite passes your severest tests with flying colors. Write for 
Data Sheet 2-0 and samples today. Taylor Fibre Co., Norristown 39, Pa. 


KICK-BACK PLATES of Taylorite give good pin action, prevent pin damage 


ITT ==s5eenu 
BO Lp AA Ray ETT gn 4 a geet hy Decl ; 
44 ty r . a ae ret eae Maas 
i} ‘ o ei PY: 2 
SBere 
wo / 


Taylor 


LAMINATED PLASTICS VULCANIZED FIBRE 
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able to 
changing basic unit. All-stainless, pneu 
matic, static-pressure regulator weighs 74 
oz. Gladden Products Corp, 635 W 
Colorado Blvd, Glendale 4, Calif. 
Circle 325 on Reader Service Card 


pressures to 100 psia without 


Silicon-controlled rectifiers 
are packaged in JEDEC TO-5 case, a 
cepted industry standard for semiconduc 
tors. Five PNPN diffused-silicon-controlled 
rectifiers are rated at | amp from 50 to 
400 vy. Texas Instruments Inc, Semicon 
ductor Components Div, PO Box 312, 
Dallas. 


Circle 326 on Reader Service Card 


Power relay... . 
for applications requiring high-current ot 
high-voltage switching has contact rating 
Offered in 
de voltages from 6 to 110 v and all stand 
ard ac voltages, up to 440 v 
available in DPDT models only. Line 
Electric Co, 271 S 6th St, Newark 3, NJ. 
Circle 327 on Reader Service Card 


of 15 amp at 115 v, 60 cps 


Presently 


Low-cost, liquid-level control 
in which all parts in contact with liquids 
or vapors are made of polyvinyl chloride, 
can be used with any liquid of 0.70 spe 
cific gravity or above Chamber and 
float construction ar 
at 70 | 


units are 


for 100 psi service 
or 50 psi at 140 F. Standard 
available in two models with 
l-in. pipe-socket connections. Magnetrol 
Inc, 2110 S Marshall Blvd, Chicago 23. 


Circle 328 on Reader Service Card 


Low-cost enclosed pump .. . 

for commercial and industrial use, will 
handle up to 1500 gpm 
heads to 20 ft 


are stainless steel 


It will produce 
All wetted metal parts 
Since rotor, shaft and 
impeller form a single assembly enclosed 
in stainless cylinder, there is no stuffing 
box or mechanical seal. Pumped fluid it 
self circulates in rotor chamber and acts 
as bearing lubricant and motor coolant. 


Suitable for pressures to 150 psi and 


continued on page 100 
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DESIGN NEWS 


=) =O) i 


HEATING UNIT LIFE 
ONLY 60 DAYS! 











NOT A SINGLE 


HEATING UNIT FAILURE IN 


SINCE 


= 


he rea 

ised 
° yin 

as Sealed 


# 


sy! 


HAVE BEEN ON JOB! 


Since Brown and Williamson (maker of famous cigarettes 
switched to Firerod Cartridge Heaters to dry the adhesive 
used in sealing cigarette paper, burn-out and down-time 
have ceased to be a problem. Before, one electrician kept 
busy replacing burnt out cartridge heaters on their many 
machines. Down time and replacements cost thousands 
of dollars per year 


Firerod Cartridge Heaters have established a new con 
cept in heat concentration and heater life. Temperatures 
up to 1500°F and even higher are possible. With any tem 
perature, Firerods will give you longer heating unit life 


How can FIREROODS help you 
Write for Firerod Bulletin No. 367 


WATLOW 


ELECTRIC MANUFACTURING CO. 
1392 Ferguson Avenue 
St. Louis 14, Mo. 
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The job is too big for a bellows, one man said . . . and 
another job was too small for a bellows. 

“But let’s not be too quick,” suggested the project engi- 
neer in each case, as he pulled out his Robertshaw folder. 

In both instances we worked closely with the engineer, 
bringing along the most extensive know-how in bellows manu- 
facturing. (After all, we invented the original Sylphon® seam- 
less bellows! ) 

Solved both problems . . . proving again there’s no job 
too large or too small for a bellows application. 

We're now producing bellows of stainless steel, beryllium 
copper, bronze, monel, inconel, inconel-X and other metals, 
depending on physical characteristics desired. 

Every Robertshaw bellows is designed for a specific ap- 
plication . . . which it performs admirably, tirelessly, eco- 
nomically. 

Why not let us show how Robertshaw bellows can 
answer your probiem of flexibility, expansion, linkage or con- 
trol? Just ask for Catalog CP-1400. Fulton Sylphon Division, 
Robertshaw-Fulton Controls Co., Knoxville 1, Tenn. 
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. continued 
temperatures to 220 F. Available for op 
eration on 115 or 220 v, single phase, 50 
or 60 cps. Automatic overload protec 
tion is provided. Dynapump Div, Fostoria 
Corp, PO Box 35-5, Huntingdon Valley, 
Penna. 

Circle 329 on Reader Service Card 


Fluid heater... 
raises temperature of pint of fluid to 
170 F in 1 min. Heating clement is cast 
into unit and is thermostatically con 
trolled. Equipped with safety fuse that 
melts and breaks circuit if thermostat fails 
to function properly. UL-approved as ex 
plosion-proof in hazardous locations 
Available in several types for direct flow 
or constant recirculation. Spee-Flo Co, 
6614 Harrisburg Blvd, Houston 11. 
Circle 330 on Reader Service Card 


| Differential pressure valve... 


with only one moving part, may be actu 
ated on control side bv air, gas or other 
fluids. Working side can handle same or 
other gases, fluids or slurries. Available 
in various materials, including aluminum, 
brass, nylon, Teflon and stainless steel 
Port sizes range from $ to 4 in. NPI 
on both control and working sides. Work 
ing side can divide flow of entering fluid 
two to six ways or may be used where 
two or more fluids enter and must leave 
through common exit. Operating differen 
tial is 1 oz per sq in. to 145 psi. Frankel 
Engineering Laboratories Inc, 207 S 5th 
St, Reading, Penna. 

Circle 331 on Reader Service Card 


Hydraulic power-unit package 
includes 10-gal reservoir with 1-, 14- or 
2-hp electric motor and from | to 4 
solenoid-controlled 4-way directional con 
trol valves, with no external piping. Pump 
within reservoir is available with 1, 14 or 

gpm capacity. Valves with tandem 


continued on page 104 
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CYMEL / BEETLE’ 


Melamine Urea 


PLASTICS 


gelf-extinguishing 


high are resistance 


REMEMBERED FOR PERFORMANCE 


Cyanamid Molding Compounds 


CYMEL (glass-filled) Additional distinctive properties: outstanding 

3135-3136 electrical properties; high impact resistance; extraordinary flame 
resistance; good dimensional stability. Typical applications: cir- 
cuit breaker boxes; terminal strips; connectors; coil forms; 
stand-off insulators. Specifications: Cymel 3135 (MMI-30, 
MIL-M-14E, Federal L-M-181 Type 8; ASTM D704-55T Type 8) ; 
Cymel 3136 (MIL-M-19061, MMI-5). 


(asbestos-filled) Additional distinctive properties: resistance to 
atmospheric extremes; high dielectric strength. Typical applica- 
tions: connector plugs; terminal blocks; a/c, automotive and heavy 
duty industrial ignition parts. Specifications: MIL-M-14E MME; 
Federal L-M-181 Type 2; ASTM D704-55T Type 2, SP1 SPEC 
NO. 27025. 

CYMEL (alpha-cellulose-filled) Additional distinctive properties: Surface 

1077 hardness, heat resistance, unlimited color range. Typical applica- 
tions: appliance housings, shaver housings, business machine keys. 
Specifications: MIL-M-14E — Type CMG (in approved colors) ; 
Federal—-LM 181 Type 1; ASTM D704-55T Type 1, SP1 SPEC 
NO. 30026. 
(wood flour-filled)—CYMEL 1502(alpha cellulose-filled) Additional 
distinctive properties: Good insert retention. Typical applications: 
meter blocks; ignition parts; terminal strips. Specifications: 
Cymel 1500 (MIL-M-14E Type CMG; Federal L-M-181 Type 6; 
ASTM D704-55T Type 6); Cymel 1502 (MIL-M-14E Type CMG; 
Federal L-M-181 Type 7; ASTM D704-55T Type 7). 

BEETLE® (alpha-filled) Additional distinctive properties: Economy of 

UREA fabrication; economy of material; myriad translucent and opaque 
colors. Typical applications: wiring devices; home circuit break- 
ers; tube bases; appliance housings. Specifications: Federal 
L-P-406A, LC 726-1, ASTM D705-55, Grade 1 (Arc resistance 
limits are in process of revision by ASTM), SP1 SPEC NO. 27026. 


— CYANAMID _— WRITE FOR COMPLETE TECHNICAL DATA. 


AMERICAN CYANAMID COMPANY °* Plastics and Resins 
Division * 30 Rockefeller Plaza—New York 20, N. Y. Offices in: Boston 
Charlotte « Chicago * Cincinnati * Cleveland * Dallas * Detroit * Los Angeles 
Minneapolis * New York « Oakland « Philadelphia + St. Louis 
Seattle. In Canada: Cyanamid of Canada Ltd., Montreal and Toronto. 
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WEAR PLATES 


Lamina bronze - 
plated wear plates 
used on shaper ways. 


Lamina bronze — 
plated wear plates 
used on grinder ways. 


Lamina bronze-plated wear 
plates and their many uses 


are completely described 
in Bulletin WP-58. Send for DIES AND TOOLS, INC. 


your free copy. P.O. BOX 31, ROYAL OAK, MICHIGAN 
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Here is power cylinder engineering when you need it! 
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At Anker-Holth we are used 
to hurry-up calls 


We are used to tough problems 
¢ 
ale o)al-ieipar-helomr-lale man zele-leiiie 


power cylinder design 


We are used to devoting time 
and study to a proposal 
even if no assurance 

of an order is there. 


In most cases we Can have a 
factory trained expert in.cylinder 
— design at your plant within hours 
from the time you call us — no 
matter where you are located 


. r what your needs are 





Anker ry Ith service is aS close 
as your telephone. Phone 
Port Huron, YUkon 5-7181. 


UY - game) Me) ¢-lalel-lee Mon ai lale( 2) ap 

mlslemelehar-leleleharalsl (-leinl@)icam 
ale mplete lines —the most 

liversified selection anywhere. 


The Wellman Engineering Co. 
DIVISION, THE McDOWELL-WELLMAN COMPANIES 2723 Connor St., Port Huron, Mich., U.S.A 


YANKER®)HOLTH goem 





Please send me more informat 


about Anker-Holth Cy 


i GE a im 
—— | a 4 |! 
Oe ; 
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BE WEATHER-WISE 
—WEATHERIZE! 


, ane the burning 
heat of summer, biting 
cold of winter, dust, 


rain and snow with A 
Allen cabs equipped 


with heating or \a 
cooling systems. 


Your machines with ; 
Allen cabs have the 
added sales feature of 
all-weather operation — 
plus maximum safety and 
operator comfort. Our know-how 
in design, engineering and 
manufacture can save you 
both time and money. 


Write now for a discussion 
of your project. 


ALLEN INDUSTRIAL PRODUCTS, INC. 
Affiliate of Stolper Steel Products Corporation 
306 Pilgrim Road 
Menomonee Falls (Milwaukee District), Wisconsin 


INVESTMENT FOR HIRE 


You save money and time by having 
Stolper produce your sheet metal 
parts and assemblies. Without capi- 
tal investment, you can employ di- 
versified facilities — creative design, 
ingenious engineering, reliable pro- 
duction. See for yourself — write 
soon, 


STOLPER STEEL PRODUCTS CORPORATION 


306 Pilgrim Road 

















COMPONENTS * MATERIALS + PROCESSES 


. continued 


center spools are mounted in series. Has 
built-in relief valve. Double A Products 
Co, Sub of Brown & Sharpe Mfg Co, 
Manchester, Mich. 

Circle 332 on Reader Service Card 


Fast-switching transistor . . . 
has silicon semiconductor; average turn-on 
time of 4 millimicrosec while switching 
40 w peak power with average power dis 
sipation of 250 milliw. Can operate at up 
to 257 F. Emitter cutoff current varies 
from average of 0.01 microamp to max of 
1 microamp. Production quantities are 
available. Raytheon Co, Semiconductor 
Div, 215 First Ave, Needham Heights, 
Mass. 

Circle 333 on Reader Service Card 


Size-4 starter . . . 
is 33% smaller—now measures 122 x 8} x 
6¢2 in. Said to retain long-life electrical 
and mechanical characteristics of previous 
design. Has trip-free, melting-alloy over 
load relays with unit-construction thermal 
units or adjustable, bimetal overload re 
lays with hand and automatic reset. Up to 
four double-circuit interlocks may be 
added. Coils and contact blocks are molded 
of inorganic, noncarbon tracking material 
Square D Co, 4041 N Richards St, Mil- 
waukee 12. 

Circle 334 on Reader Service Card 


Standard plated-circuit cards 
with standard grid pattern and hole spac 
ing allow alteration or modification of size 
to fit individual experimental or produc 
tion applications. Modules feature circuit 
contact extensions and land pattern com 
patible with standard 0.1 grid design. Also 
available with terminals. Universal card 
contains 22 fingers to fit standard plug-in, 
right angle or swage-type connector with 
0.156 spacing and may be sheared or 
sawed to any size. US Engineering Co, 
13536 Saticoy St, Van Nuys, Calif. 


MENOMONEE FALLS (Milwaukee District), WISCONSIN 
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Circle 335 on Reader Service Card 
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BOTH REDUCERS HAVE THE SAME CAPACITY! 


This dramatic saving in weight and space is possible only because the reducer on the 
left has Philadelphia Precision Ground Gearing . . . a new development, so significant 
you can solve drive problems you could never solve before . . . because you get engi- 
neering advantages that have never been available before. 


For the first time, standard commercial speed reducers Longer gear life. Improved accuracy and better surface 
are available with gearing of master gear quality. Extreme finish eliminates “running-in” periods and the result 
accuracy of profiles, profile spacing and surface finish ing wear on gearing 

reduce dynamic load factors. Harder gear materials can 
be used. Result: increased load carrying capacity without 
sacrificing performance characteristics. 


If you have a new product on the boards 3 design 
changes coming up or new drive requirements of 
any kind, Philadelphia Precision Gear Drives may give 
Gear noise is reduced to the point where it is no longer you the competitive edge you've been looking for. Write 
a controlling factor in applications where low sound for full data on precision ground gearing in spiral bevel 
levels are important. parallel shaft and In-Line reducers as well as gear 


motors and Motoreducers. If you have a special drive prob 
Backlash is reduced in reversing drives . . . and it is 


lem, the full facilities of our engineering staff are available 
uniform where precision of movement is important 


to help you find the solution 


Vibration is virtually eliminated because tooth to tooth 
errors, accumulated pitch errors and composite errors PHILADELPHIA GEAR CORPORATION 


are reduced . . . smoother contact results. Erie Avenue and G Street «+ Philadelphia 34, Penna. 


philadelphia gear drives 


King of Prussia (Suburban Philadelphia) Pennsylvanio 
INDUSTRIAL GEARS & SPEED REDUCERS © LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 
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How Curtis helped 
a design engineer 


“BEAT THE HEAT” 





This single universal joint in a 
ribbon-stripping machine was op- 
erated at a 34° angle. The joint 
heated up, wear was excessive. 
(Curtis Joints have been tested at 
angles up to 37°, but we do not 
ordinarily recommend angles great- 
er than 30°.) 





Curtis engineers recommended a 
double Curtis joint, which reduced 
the angle to 17° per joint. Result: 
no overheating, improved efficien- 
cy, longer life. 
You can depend on Curtis en- 
ineering in any problem of angu- 
“9 power transmission. And you 
can depend on 


CURTIS UNIVERSAL JOINTS 


because our catalog torque and 
load ratings are substantiated by 
constant tests under production 
conditions. 


14 SIZES ALWAYS IN STOCK — 
Ye” to 4” O.D. (6” joints on special order) 
Not sold through distributors. Write direct 
for free engineering date and price list. 





UNIVERSAL JOINT CO., INC. 


112 Birnie Avenve, Springfield, Mass. 


As near to you as your telephone 





TRADE 
b-4 | 








The Book of Sports Cars 


CHARLES L MARKHAM ond MARK SHERWIN 
G P Putnam's Sons, 210 Madison Ave. New 
York 16. 82 x 11, 323 pp, $15. 


The automobile began its active 
life as a new instrument of sport—a 
rich man’s tov. Because the increas 
ing demands of the sport required 
continual, technical improvement, th« 
sports car has never stopped con 
tributing to the development of the 
family sedan. 

This book is a history of the past 
60 years of sports-car development 
[he description of the outstanding 
technical features of over 160 makes, 
from a dozen countries, traces auto 
motive progress from 1900 to date 
Biographical sketches of outstanding 
designs and drivers complete the pic 
ture. 

Aside from the purely technical 
contribution, the impact of 
cars is felt today in the addition of 
the prefix “sports” or “sports-car” to 
everything from the family sedan to 
items of clothing. 


sports 


Chis book will give 
the reader a clearer picture of what a 
sports car is, where it came from and 
how it got that wavy. The more than 
600 illustrations also make clear that 
adding chrome, lowering the roof and 
affixing a suggestive name plate does 
not make a sports car out of the fam 
ily taxi IJK 


Readings in the Literature 
of Science 


Selected by WILLIAM C and MARGARET 
DAMPIER. Harper & Brothers, 4 E 33rd St 
New York 16. 51/2 x 8, 275 pp. $1.50 (paper 
back). 


This is a paperback edition of a 
classic collection of extracts from the 
writings of 40-odd of the world’s great 
work has been a 
primary force in the shaping of our 


scientists, whose 


present-day world. The selections were 
chosen and arranged to indicate th« 
growth and development of scientifix 
thinking in three main fields: the 
structure of the universe, the natur 
of matter, the evolution of life. This 
is the kind of book that can entice 
one into spending many fascinated 
hours, tracing with its pioneering 
authors the paths their work and their 
genius led them to travel. 

One cannot help wondering what 
led the Dampiers to exclude almost 
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entirely the field of mathematics, on 
which rest many of the achievements 
described in this book. There are 
many good mathematical anthologies, 
nonetheless, the field should have been 
represented in this collection. JK 


1958 Digest of Literature— 
Dielectrics 
Edited by ROBERT A SODERMAN and LOUIS 
J FRISCO. National Academy of Sciences 
National Research Council, 2101 Constitution 
Avenue, Washington 25, DC, 8/2 x 11, 293 
pp. $5 

This volume—the 22nd—covers 
fundamental and applied aspects of 
dielectrics discussed in US and for- 


eign literature during 1958. Topics 
include: instrumentation and meas 


urements; dielectric constants; molec 
ular and ionic interactions; conduction 
phenomena in solid dielectrics; break 
down; ferroelectric, piezoelectric, and 
rubber and 


ferromagnetic materials; 


plastic insulation; insulating films; 
liquids; ceramic insulation; and engi 


neering applications 


High-energy-rate 
Metal Forming 


PB 151849 (Interim Engineering Report No. 4 
LR 13627). Office of Technical Services, Dept of 
Commerce, Washington 25, DC. 9 x 11, 66 pp 
$1.75 

Ground rules for explosive forming 
ire virtually unknown, and in most 
cases, its use has entailed much waste 
ful trial and error. This report makes 
1 good start in its attempt to estab 
lish basic parameters. It explains dif 
ferences between explosive forming 
in air and under water; how to focus 
shock for more efficient air forming; 
distribution of strain in the part as 


ompared to strain in mechanical 
forming; physical properties of Vasco 
jet 1000, work hardened during ex 


| 
DIOSIVE 


forming 


Non-homogeneity 
in Elasticity and 
Plasticity 


Edited by PROF W OLSZAK. Pergamon Press, 
122 E 55th St, New York 22. 10% x 7, 528 
pp. $15 

Of primary interest to engineers 
concerned with mechanics of solids, 
this book is a source of up-to-date in 


continued on page 109 
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PARKER-HANNIFIWN 
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D-SYSTEM COMPONENTS 








Only HANNIFIN 
makes all these 
AIR POWER 
COMPONENTS 





A DIVISION OF PAR 


KER-HANNIFIN CORPORATION 


Anywhere you use compressed air to do work, 
Hannifin can help you. Hannifin cylinders for the 
“muscles”. . . Hannifin air valves for any type of 
actuation, hand, foot, cam, solenoid, or pressure 

the Hannifin “Crown” Line of filters, regulators, 
and lubricators for lasting air power efficiency all 


are built by Hannifin to just one standard, the best 


Turn to Hannifin, too, for expert help in applying air 
power components. A Hannifin field engineer is 
as Close to you as your telephone, wherever you are 
Write us for his address—or, he’s listed in the 


alphabetical section of Thomas Register. It’s that easy. 


HANNIFIN COMPANY 


505 South Wolf Road «+ Des Plaines, lilinois 





MICRO-MASTER * 
105/35 mm 
Miniaturization 
Process 











tau PHOTACT- Photographic Papers, Cloths and Films © sam 

















am HELIOS" — pry diazo Papers, Cloths and Films i a 
male ~ONYX © — moist Diazo Papers and Cloths - a 
9, BLUEPRINT PAPERS AND CLOTHS — = 
im DUPRO*— wash-of Process Cloths —— 
~ att MADURO* - Brownprint Paper and Cloths —s 





me STABILENE®~ Oigir nt psproduction Fin em 








—-- ALBANENE*- Prepared Tracing Poper Ct am 


PROFILE AND CROSS | 









































2037 


KEUFFEL & ESSER Co. 


NEW YORK + HOBOKEN, N. J. *« DETROIT « CHICAGO + MILWAUKEE « ST. LOUIS « DALLAS « DENVER + SAN FRANCISCO + LOS ANGELES + SEATTLE « MONTREAL 
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DESIGN LITERATURE. continued 
formation on the problems connected 
with non-homogeneity of mechanical 
properties of solids and structural 
elements. The contents include 52 
theoretical and experimental papers 
prepared by 59 international special- 
ists for the symposium in Warsaw 
organized by the International Union 
of Theoretical and Applied Mechanics 
in cooperation with the Polish Acad- 
emy of Sciences. 

Main subject categories are: elas- 
ticity, plasticity, rheology, dynamics 
and wave propagation, and statistical 
and micro-homogeneity. Forty-two of 
the papers are in English, eight in 
French, and two in German. 


Linear-circuit Analysis 


LEY, LUTZ and REHBERG. McGrow-Hill Book 
Co, Inc, 320 W 42 St, New York 36. 6 x 9, 
567 pp. $12.50. 


This book—intended as a text for 
a course in linear, lumped-constant 
circuit theory—is for upper-class un 
dergraduate and first-year graduate 
students. 

Chapter 1 discusses formulation of 
circuit integrodifferential equations. 
Chapter 2 discusses topology and 
matrix techniques—useful in the for- 
mulating of circuit equations. The re- 
maining chapters cover steady-state 
solution; transient solution; mechani 
cal, thermal and acoustical analogs; 
Fourier series; Laplace transformation; 
and transform networks. The text- 
book is the outgrowth of a one-semes- 
ter first-year graduate course given by 
the Dept of Electrical Engineering, 
New York University. 


Nature and Properties of 
Engineering Materials 


ZBIGNIEW D JASTRZEBSKI. John Wiley & 
Sons Inc, 440 4th Ave, New York 16. 10 x 61, 
571 pp. $11. 


This book approaches the funda 
mental nature of miiterials from an 
engineering viewpoint. It provides the 
reader with the basic knowledge 
necessary for selection and use of 
materials for specific engineering ap- 
plications, and prepares him to solve 
materials problems of the future. 
Furthermore, this approach offers a 
close link between the basic sciences 
of chemistry and physics and engi 
neering practice. 

I'he book begins by considering the 
basic concepts of interatomic and in- 
termolecular forces and their relation- 


continued on page 112 
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MICRO-PROCESSED 
FOR EXTRA 
RELIABILITY! 





Micro-processed !-S beryllium cop- 
per compression springs, being non- 
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Call or write for ve 


including data on: 


@ COMPRESSION SPRINGS 

7 FLAT SPRINGS FOR FURTHER 
e STRIP SPRINGS —\ 
e CONTACT RINGS eens 
e CONFACT strips §°“*ELS 
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I-S catalog ta, 


y SPECIALTIES 


magnetic and corrosion resistant, 
and having good electrical conduc- 
tivity, are exceptionally well suited 
for critical applications. Undesirable 
internal stresses are removed dur- 
ing heat treatment resulting in bet- 
ter current carrying capacity, lower 
drift and higher endurance life. The 
exclusive process by which |-S 
Micro-processed springs are manu- 
factured make it possible to fuifill 
the most exacting specifications in 


all respects. Unusually close toler- 
ances are held on diameters rang- 
ing from .020” to 1.00” ID. Labora- 
tory certified beryllium copper wire 
in standard B & S gages from .0025” 
to .072” with a tensile strength of 
over 200,000 psi is used in producing 
1-S Micro-processed springs. Close 
5 quality control is maintained to in- 
4 sure correct spring rate and load 
' requirements. 


INSTRUMENT 


CO-INC .. 
234 Bergen Bivd. fa S| 
Little Falls, N. J. sa 
Telephone: CLifford 6-3500 
CIRCLE 204 ON READER SERVICE CARD 


Parts shown 2/3 actual size 


Full Specs for Hundreds of Combinations of One- 


Piece Die Cast Zinc Alloy—spur gears, gear 


clusters, pinions, cup gears—with hubs shafts, spacers 


or special features—at little or NO tool cost. 


If you use small gears and pinions it will pay you 
to keep this valuable guide book at your finger 
_—-- ' tips. 


It shows parts made by GRC’s interchange- 


———— ; able unit die systems and exclusive single cavity 


casting techniques; new design flexibility, new 
assembly shortcuts—reduced production and 


material costs. Maximum sizes: 15/16” O.D. by 


ae 1/16” face width—wider faces with smaller diameters 
re. Send TODAY for 
your GRC Guide Book. fe 
@ 


.GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 


159 Beechwood Ave., New Rochelle, N. Y. © NEw Rochelle 3-8600 
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(Advertisement) 


OZALID NEWSLETTER 


NEWS AND IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING 


Repro room at I-T-E, showing processing of Information Sheets and standard engineering 
drawings on Ozalid machines. Simple system saves hours of drafting time for the company. 


Short-cut system for custom orders 


To help turn out “job shop” work 
at assembly line speed, the I-T-E 
Circuit Breaker Company of 
Philadelphia has devised a simple 
“Information Sheet” that does away 
with considerable retracing and re- 
vising of engineering prints. 

More than 70% of I-T-E orders 
are for custom-designed equipment 
using standard components. Revising 
standard drawings to meet customer 
specs on each order would saddle 
I-T-E’s engineering department with 
a nearly impossible work load. 

So the Information Sheet is used 
instead. It’s an 8144” x 11” tracing 
form—with printed title blocks— 
quickly reproduced on the company’s 
Ozalid whiteprinters. Here’s how it 
works: 

An order comes in—for 5K V metal- 
clad switchgear, for instance. A fast 


freehand sketch of the switchgear is 
drawn on the Information Sheet. 
Drawing numbers of standard com- 
ponents and quantity of prints need- 
ed are noted on the Sheet. 

Then, copies of the Sheet and the 
required standard drawings are run 
in the I-T-E repro room. These, with 
the shop order, go to Manufacturing. 
When the order is completed, the 
Information Sheet is returned to the 
customer file for reference. 

This simple short cut with Ozalid 
whiteprinting saves untold hours of 
engineering time and gives I-T-E cus- 
tomers faster, more efficient service. 


Colors speak louder 
than words 


A simple way to make your security 
personnel’s job a lot easier is to color- 


code all classified material by using 
Ozalid sensitized color-copy papers. 
Colors don’t have to be read. Guards 
can spot restricted or top-secret 
prints at a glance. Clerks can’t make 
routing mistakes. 

To help you devise your own color- 
coding systems, Ozalid offers papers 
with eleven image-and-stock color 
combinations. For example, use black 
image on yellow stock (instead of 
traditional blue on white) to code 
prints of preliminary drawings. Po- 
tential uses for color-coding in engi- 
neering paper work are virtually un- 
limited: shop orders, bills of material, 
spec sheets, change notices, cost es- 
timates, etc., etc. 

Like a copy of our new Color- 
Coding Booklet? It tells how a truly 
versatile, full-range color-coding 
system can be yours with as little 
effort as it takes to run prints that 
are black on white, 

Just write to 

Ozalid, Johnson won th ar a. 
City, New York. 

Booklet No.DD-2 


New blue-tint Ozacloth 
cuts glare, saves eyes 


It’s bad enough to have people glare 
at you. When your drafting materi- 
als glare too, one should take steps. 
Our research people have—by build- 
ing a delicate blue tint into our new 
black-line Ozacloth 101 CZB. It pro- 
vides excellent contrast between back- 
ground and dye image—cuts glare, 
reduces eye strain, makes duplicate 
originals that are easy to read and 
work with. Other features? Highest 
printing speed of any cloth interme- 
diate ...and a plastic matte surface 
on both sides which accepts pencil, 
ink or typewriter . . . and keeps sheets 
from sticking together in files. Write 
Ozalid at Johnson City, New York, 
for free descriptive literature on blue 
tint Ozacloth. 


Ozalid— Division of General Aniline & Film Corp.+/n Canada: Hughes-Owens Co., Ltd., Montrear 
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Experience—the added alloy in Allegheny Stainless 


HIGH TEMPERATURE ALLOYS 
YOU CAN WELD OR BRAZE LIKE STAINLESS 


In addition to their high strength characteristics, AM 350 
and AM 355, A-L’s precipitation hardening stainless steels, 
have other advantages for designers of missiles and super- 
sonic aircraft. 

When welding AM 350 and AM 355, there is little or no 
tendency to hot cracking or poor weld ductility, even in 
heavy sections. Both alloys weld as easily as the common 
stainless steels, even in the completely heat-treated, condi- 
tion. Brazability is equally easy—no special surface prepara- 
tion is required during brazing operations. 

Due to the high ductility in the annealed condition both 
alloys lend themselves to various kinds of fabrication—they 
can be spun, machined or formed using normal procedures. 


ALLEGHENY 


In the heat-treated conditions, AM 350 and AM 355 have 
remarkable strength-to-weight ratio at both room and ele- 
vated temperatures, retaining useful strength and ductility 
up to 1000 F. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier sec- 
tions, is available commercially in forgings, forging billets, 
plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, “‘AM 350 and AM 355.” 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. oat 


LuDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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THE /(HORSBURGH & SCOTT) CO. 


a 


New Production Capaci 


To Serve You 
Better 


Large Generated Gears 


SPUR—HERRINGBONE—HELICAL 
for a wide range of industrial applications 


Gears which must operate smoothly and without vibration at higher 
speeds and under greater loads must correspondingly be more accurate 
in tooth profile and spacing. 


H & S Generated Gears provide these results. 


To meet increasing customer demands, Horsburgh & Scott has broad- 
ened its manufacturing capacity and tooled to produce large Generated 
Gears up to 125” diameter. 

Offering the same high quality standards which characterize the com- 
plete H & S Gear line, production capacities for large Spur, Helical and 
Hobbed-Herringbone Gears are now available in the following dimensions: 


Up to 80” outside diameter at 1 DP 
Up to 90” outside diameter at 1144 DP 
Up to 100” outside diameter at 14% DP 
Up to 125” outside diameter at 2 DP 

Face widths up to 42”, depending on helix angle. 

Take advantage of this new capacity, and our long experience as spe- 
cialists in this field. Send your specifications, drawings or plans — or tell us 
about your power transmission problem. Our technical staff will promptly 
consider your requirements and render recommendations and quotations. 





GEARS AND SPEED REDUCERS ip aaa 
5112 Hamilton Avenue «+ Cleveland 14, Ohio 





> 


faa 
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DESIGN LITERATURE 


continued 


ship to the structural characteristics of 
both crystalline and amorphous ma 
terials. This is followed by a discus 
sion of diffusion, crystallization, phas¢ 
transformation, and phase equilibria. 
These principles are further developed 
in the subsequent chapters which con 
sider more specifically the character 
istic properties and uses of a wide 
varicty of engineering materials. 

Included is information which until 
now has been available only in special 
ized, higher-level reference works 
Many concepts considered to have 
been the domain of graduate and spe 
cialized courses are presented here in 
a manner which should be easily un 
derstood by undergraduates as well 
as practicing engineers. Up-to-date 
bibliographies follow each chapter, 
and sample problems illustrate the 
major principles discussed 


How to Design and 
Buy Investment Castings 


Edited by ROBERT H HERRMANN. Investment 
Casting Institute, 27 E Monroe St, Chicago 3 
6 x 9, 176 pp. $3.95. 


Broad coverage of all phases of the 
investment-casting process. Includes 
selection of materials and design as 
well as detailed descriptions of th 
different techniques that are prevalent 
in the industry. The book represents 
the experience of a number of pro 
ducers—members of the Investment 
Casting Institute. Unfortunately this 
type of compilation by agreement 
does not show the best that any indi 
vidual producer can do. Instead the 
compromise is usually the one that 
gives the most leeway for the indus 





He's one of our best engineer 


bes everything himseif! ! 
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U.S. Rubber fenders of Enjay Butyl taking a 2000 horsepower push without damage to ship or 
dock! Installed on #7 Oil Dock, Nueces County Navigation District, Corpus Christi, Texas 


ENJAY BUTYL 


Dock bumpers absorb 2000 H.P. “nudge”’...no damage! 


Wham! A heavy freighter bangs into dock fenders of Enjay Butyl rubber. 
Flattens them 7 inches before stopping. No damage anywhere — to the vessel, 
the dock or the Butyl! Enjay Butyl absorbs shock and damps vibration better 
than any other rubber. It does a wonderful job in auto body mounts, tires, truck 
“load cushions” that replace springing . .. even safeguards missile parts in 
launching. 

Enjay Butyl outperforms other rubbers in many other ways, too. Provides 
long-term resistance to chemicals, heat, ozone, weathering, moisture, abrasion, 
flexing and tearing. Unmatched in electrical properties. Famous for imperme- 
ability to gases. You can find out how versatile Enjay Butyl can help improve 
your product, by contacting your nearest Enjay office. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N.Y. 
Akron « Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa 
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Why ACADIA 


SYNTHETIC 
RUBBER SEALS 


can save you money in 
STATIC or MOVING 
seal applications 


/ 


This seal will save 
you money with no 
performance sacri- 
fice. Minimum 
tooling cost, no Acadia Synthetic Rubber 
ee molds, no costly Parts are of the highest qual- 
MOLDED LATHE-CUT ae s See ity components, processed for 
O-RING SEAL = ane a ” oil resistance, good aging pro- 
Ba perties, resistance to heat. They 
can be furnished in any dimension 
or special compound you desire to 
precision tolerances. They are another 
example of Acadia’s ability to SAVE 


, YOU MORE..SERVE YOU BETTER. 


ACADIA te g ‘ j There’s an Acadia Sales engineer near 
pthyle — you to serve you. Write us today, and 
gy" pRopucts we'll put him in touch with you 

immediately. 








DIVISION OF WESTERN FELT WORKS 
Dept. M, 4021-4139 W. Ogden Ave., Chicago 23, Ill. 
Branch Offices in Principal Citias 


MANUFACTURERS. AND CEPTERS Gre wOOt FEL 
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IMPERIAL 
Engineering and Data File 
Lo 


Your slide rule or this New Hi-Seal Tube Fitting Catalog... 


YOU'LL WONDER WHICH 


ONE HELPS 


Just off the press! A working handbook 
for every man concerned with tubing and 
fitting circuitry. Published by the company 
with a habit of leadership. 


Leading hydraulic and pneumatic engineers, when 
asked to study advance proof copies of Imperial’s new 
Hi-Seal Catalog, came back with comments like these: 
“It’s a reference manual” .. . “The kind of material 
I've had to dig up for myself, until now, from several 
reference sources” . . . ““Make sure I’m on your list for 
a copy as soon as they are available.” 


PRODUCT ENGINEERING + FEBRUARY 15, 1960 


YOU MOST! 


The new Imperial Catalog of Hi-Seal tube fittings con 
tains data, charts, laboratory tests, and formulae on co1 
rosion, vibration, temperature, pressure and vacuum, 
flow and velocity — vital statistics in hydraulic and 
pneumatic tubing circuitry design. And it describes th« 
complete line of Imperial Hi-Seal Tube Fittings 
industry's most complete line, based on a single-design 
concept, that meets all tubing circuitry requirements 
All items in this catalog are stock items and are priced 
as stock items. 


Write for Catalog No. 3108 


THE IMPERIAL BRASS MANUFACTURING CO. 


Dept. PE-20, 6300 West Howard Street, Chicago 48, Ill. 
In Canada: 18 Hook Avenue, Toronto, Ontario 
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SELSYNS and SYNCHROS 


High-accuracy types for precise remote 
control applications 


General Electric offers a wide variety of Selsyns and Syn- 
chros to meet industry and Navy BuOrd specifications: 


@e THREE FRAME SIZES—BuOrd Sizes 1 and 5 and a 
smaller G-E 15. 
HIGH ACCURACY—Ranging from + 1.5 degrees down 
to +0.3 degrees, depending on model selected. 
SPEEDS— Models for operating up to 300, 1000, and 
1200 rpm. 
FREQUENCY—Both 60 and 400 cycle represented. 
VOLTAGES—115 Volt Primary and others available. 
FOR USE in torque transmission and voltage control 
systems. 


FREE BULLETIN 


GENERAL ‘46 ELECTRIC 
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NEW VIKING MOTOR - MOUNTED PUMP 


OMPACT! 





2/3 -1% -5% G.P.M. SIZES 


Now you have this new line of Viking ‘'656'' motor For more complete information, 
pumps available to answer your needs for more write for bulletin SP509X 
compact, lighter weight, integrally mounted uuits. They're 
suitable for such applications as pressure lubrication, fil VIKING PUMP CO 
tration, circulation and transferring of liquids up to 750 ° 
$.S.U Include these new small capacity pumps in your 
plans with confidence—they're ali built with the famous 
Viking ‘‘gear-within-a-gear’’ principle 
* Steel fitted, bronze fitted, all bronze Cedar Falls, lowa, U.S.A 
* Mechanical seals or conventional packing In Canada, It's ‘‘ROTO-KING’’ Pumps 
* Single phase 1750 R.P.M. motors—open or explosion- See Our Catalog in Sweet's 
proof—%, % or % H.-P. Product Design File 
All sizes use same mounting flange bracket 


ted 
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DESIGN LITERATURE continued 


try as a whole. Best tolerances as 
given here can be considerably tighter 
if one takes the trouble to survey th 
field. Nevertheless, the book contains 
valuable design data and, therefore, is 
a good buy. 


ABSTRACTS 
FROM THE LITERATURE 


Hardness Plus Modulus of 
Elasticity 

Based on tests performed on the 
same metallic materials with both 
cylinder and ball testing apparatus of 
various sizes, a previously suggested 
method of simultaneously determin 
ing modulus of elasticity and hardness 
was confirmed. A material constant 
was developed that is said to be char 
acteristic of the plastic phenomenon 
in the hardness-testing process. As 
1 result, hardness definitions depend 
ent on load are replaced by a defini 
tion independent of test conditions 
Hardness is then stated to be a char 
icteristic value determined not only by 
plastic behavior of the material under 
test but also the elastic properties of 
the specimen and test ball 


On Hardness’, Heribert Moser. Zeitschrift 
fur Metallkunde, No. 234, West Germany 
Order translation from SLA translation Center, 
John Crerar Library, 86 E Randolph St, 
Chicago 1 


Wear Behavior 

Discusses possibility of establishing 
suitable values for the comprehending 
and expressing of values for effects of 
wear on various types of parts and 
materials subjected to abrasive and 
similar conditions. Data are drawn 
from earlier work on a variety of prod 
ucts, including automobile tires, steel 
wheels, tools. 


‘Basic Questions of Wear”, Wilhelm Spath 
Verein Deutscher Ingenievre, No. 199, West 
Germany. Order translation from SLA Transla 
tion Center, John Crerar Library, 86 E Ran 
dolph St, Chicago 1. 


Cutting Stock Springs to Length 

A quick method for determining 
the appropriate lengths to which long 
length stock compression springs 
should be cut for specific applications 
is described. Author tells how to con 
struct proportion charts to determin« 
spring length under certain loads and 
deflection forces; loads imposed by 


continued on page 120 
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AT IBM, RAPID RECOGNITION AWAITS those engineers who can 
improve computer manufacturing by applying new advanced tech- 
nological developments. Typical assignments now open include... 


Cost Estimators and Standards Engineers to estimate manufac- 
turing and engineering costs, develop estimating standards and 
write operation sequence sheets for the manufacture of compo- 
nents and subassemblies of complex data processing equipment. 


Quality Engineers to apply modern scientific and statistical en- 
gineering methods in reviewing designs and specifications used 
in the manufacture of advanced electronic computer systems; to 
analyze product specifications in order to generate quality speci- 
fications and design statistical quality-control methods. 


Test Engineers (Electronic) to plan and execute tests for the 
evaluation of electronic computer systems; to test computer sys- 
tems and recommend design and logic changes in order to 
improve system reliability. 


Semiconductor (Process) Engineers to develop manufacturing 
methods and techniques for production of transistors and other 
semiconductor devices. 


MANU- 


FACTURING 


Electromechanicai Designers to design high-speed electro- 
mechanical devices. Work involves magnetic circuit analysis, de- 
sign of test circuitry, and vibration analysis. 


Careers available in these related fields: Advanced Automation, 
Industrial Controls and Manufacturing Research and Methods. 


Qualifications: B.S. or M.S. in Industrial, Electrical, or Mechani- 
cal Engineering—or equivalent industrial experience. 


Manufacturing facilities are located in Endicott, Poughkeepsie, 
Kingston, and Owego, N.Y.; Rochester, Minnesota; Burlington, 
Vt.; Lexington, Ky.; and San Jose, California. 

Write, describing background and qualifications, to: 

Mr. R. E. Rodgers, Dept. 647N3 

IBM Corporation 

590 Madison Avenue 

New York 22, New York 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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There is only one ANGLgear... 
and it is made only by Airborne 


Quality of ANGLgear construction is evident in cutaway view. ANGL gear gives you all the 
features of other drives, plus greater hp range (4 to 5); permanent lubrication; and 
Coniflex* design gears for more even load distribution, reduced wear, quieter operation. 


ANGLgear—introduced in 1951 
—is the original standardized right- 
angle drive. It is also the No. 1 
product in its field—in sales, avail- 
ability, quality, performance. Wit- 
ness the thousands of satisfied cus- 
tomers who have bought ANGL- 
gear to date—for applications 
ranging from simple manual con- 
trol of valves to classified installa- 
tions aboard nuclear submarines. 
In design and construction, 
ANGLgear has been refined to 
the point of being virtually fool- 
proof, provided it is not grossly 
overloaded. Take a unit off the 
shelf, install it, run it—for years. 
Attention is seldom required. 
Besides being rnaintenance- 


*Trademark of The Gleason Works 


<pipponng =~. 


Engineered Equipment for Aircraft and Industry 


free, ANGLgear is also easy to 
design into your power transmis- 
sion systems because of its univer- 
sal mounting feature. And it 
invariably costs less than other 
types of drives. ANGl gear is 
distributed nationally and is avail- 
able immediately from local 
distributor stocks in the models 
listed here. Special sizes, special 
gear ratios, etc., can also be fur- 
nished. For complete engineering 
data, see our insert in Sweet's 
Product Design File, contact our 
local distributor, or write direct 
for new Catalog [A-58. ANGLgear 
design template kits are available 
on request. 


J 


ANGLgear is availabie from local distributor stocks in 4 
sizes, 16 models, with various gearing and shaft options. 





BASIC MODEL DATA 





ape 
Outpat 
Saft 


Uitimate 
Static Terque 
fe. ia. 
Outpat Shaft 










































































AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, 
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LEAKS CAN BE STOPPED! 


—— 


i Osi ls aa s'\* 


BEFORE FASTENING AFTEF 


eld Crist 


\ 


Safe, sure sealing is vital in today’s high performance machines, aircraft, missiles, ground support 
equipment and processing equipment and there is a better way to secl them . . . GASK-O-SEALS. 

The Gask-O-Seals shown here are static seals that can actually provide sealing that will exceed 
hermetic top specifications. Yet, they are mechanical, can be removed, and reused. Controlled confinement 
of the rubber makes them superior to other seals. 

The “typical” applications shown are just a few of the ways Gask-O-Seals are being used. Practical, 


truly economical, no-leakage sealing. If you want to seal for sure, find out about Gask-O-Seals. Just drop 
us a line or use the reader service card. 





AND MANY 
OTHER 
APPLICATIONS, TOO! 


fuel cell access doors 














Parker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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How United States 
Testing Company helps 


SELECT 
THE BEST 
COMPONENT 
FOR 
YOUR 
PRODUCT 


Trouble-free performance of a missile 
control demanded a power unit 

that would take severe environments 
and a heavy duty cycle. The 

control manufacturer’s tight schedule 
and overloaded testing laboratory 

led him to call in United States 
Testing Company. 


Our engineers set up an evaluation 
program to “lock in” with his tight 
schedule... tested each competing 
power unit in environments of heat, 
cold, vibration, and acceleration 
...and submitted a “performance 
profile” for the best one... ahead 

of schedule...and within his budget. 


Our complete evaluation facilities 
...and engineers who knew where a 
product would “give” first... 
spelled quick testing service...high 
reliability ...and low cost. 

Why not write or phone us about 
your evaluation problem. 


Send for free bulletin 


describing our evaluation 


and R/D services 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


Branch Laboratories S 
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DESIGN LITERATURE 


given amounts of deflection; loads de 
veloped by specific length and stroke; 
length of spring required for given 
load and stroke. Several examples are 
included. 

Selecting Springs from Stock Lengths,” Ray 


mend D. Bohannon, Kingsbury Machine Tool 


Corp; Tool Engineer, Jan ‘60, 10700 Puritan 


Ave, Detroit 38 


Shaft Loads in Belt Drives 


otal load on a pulley shaft im 
posed by belt tensions is analyzed for 
static, limiting and normal operating 
Variation of this load 
with angle of lap is illustrated with 


conditions 


curves. 


Belt Friction and Shaft Load,” O. R. Fendrich 
Mechanical 
Dec ‘59 
England 


World and Engineering Record 
31 King St W, Manchester 3 


Photoelasticity 

This article discusses two new ap 
proaches to the application of photo 
elasticity to design problems: drilling 
holes at the end of cracks and study 
ing the stress concentrations that de 
ve lop around them; examining stresse: 
that develop when shear pins are | 


id 
Photoelasticity Can Help the Designer,” J. J 


vent 


under k 


Dixon, National Engineering Laboratory; Engi 
neering Moterials and Design, Dec ‘59, Drury 
House. Russell St, London W C 2, England 


Correlating Bendability with 
Tensile Properties 
Simple equation is presented that 


} 


correlates minimum bend radius with 


reduction of area of mat 
l‘heoretical 


rimental data arc 


percentage 
we 1] 


with 


rial derivation a 


iS Cxp en) 
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CoXWT ; . on “Wichita Air Tube 
Wichita Clutch > Diec Clutches meke 


Brown Boggs Presses 


| ) E- te) | ( , N fast, smooth, cool, safe 


and economical” . . . 


incorporates all the 


desirable features 


SAYS THE BROWN BOGGS FOUNDRY 


d AND MACHINE CO., LTD. 


\ 


ay Here’s why Wichita Clutches were 
adopted as standard on all Brown Boggs 
Straight Side Presses . . . 


“After conducting many trial runs with our Canadian 
built presses equipped with several well known 
makes of friction type clutches, it was found that the 
Wichita Clutch Design incorporated all the desirable 
features needed to make Brown Boggs presses the 
leaders in the field. Hence Wichita Air-Tube Clutches 
were adopted as standard equipment on all our 
Straight Side Mechanical Presses, te give safe oper- 
ating satisfaction aud economical service, together 
with fast, smooth and cool operation, ease of work 
set-up, increased die life, tool and press protection.” 


Better performance, inherent in Wichita design, “is 
helping quality equipment manufacturers like Brown 
Boggs solve their toughest braking and clutching 
problems. A Wichita Engineer will be glad to work 
with your engineering and sales department to help 
you solve your problems most profitably. 


Clytch & Control Engineering Co., Livonia, Mich. Allied Transmission Equipment Co., 

L. H. Fremont, Cincinnati, Ohio Konsas City 8, Missoori 

W. G. Kerr Company, Pittsburgh, Pa. Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Po., and New York, N.Y. Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash. 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore. 

Norman Williams, Houston, Texas Bates Sales Co., St. Lovis 1. Mo. 
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ANSWERS to specific fastening problems 
| ...Dy SIMMONS 


Economy, design flexibility, quick 
and easy installation, strength, and 
smooth, dependable action are ad- 
vantages of these Simmons Fas- 
teners, made for a variety of special 
applications. Whatever your fasten- 
ing problem, engineering aid is 
available from Simmons. 


HOOK-LOCK- Springless. posi- 
tive-locking latch which lies flat against 
mounting surface, open or closed. Pro- 
vides high closing pressure and load- 
carrying capacity. For military as well as 
commercial container applications. 


Lf 


Ss P R i N ie oe LO Cc K-Perfec t, 
proved blind rivet for removable covers 
and panels on electric and electronic 
equipment, sheet-metal automobile parts, 
appliances. 

Plastic Spring-Lock 
Shelf Supports with 
“heart of steel” help re- 
frigerator makers cut 
costs, speed production 
simplify servicing. 


LINK-LOCK- Ideal latching de- 
vice where heavy locking pressure is nec- 
essary. Available in heavy, medium, light 
duty, for use in military and commercial 
containers and demountable construction. 


DUAL-LOCK-Impact and vibra- 
tion-proof high-load butt-joint fastener 
that will not accidentally unlock or 
loosen. Recess in panels or surface 
mount. Withstands 7000-lb. tension. 


d 
QUICK-LOCK-For assembling 
removable panels and access doors. 
Locked by a 90° turn. Various sizes and 
types, for weather-tight electrical units, 
cowlings, access panels. 


SEND TODAY for your copy of the Simmons catalog, 
with specifications, applications, installation instructions for all 
Simmons Fasteners. Samples are available. For special assistance, 
describe your requirements. 


si M MONS FASTENER CORPORATION 


1751 North Broadway, Albany 1, New York 


See our condensed catalog in Sweet's Product Design File 
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LINK-LOCK 


HINGE-LOCK 


HINGE-LOCK- 4 rugged pres- 
sure hinge which provides a strong seal 
along the hinge line of gasketed equip- 
ment containers and transit cases. 
Matched hardware with LINK-LOCK. 


ROTO-LOCK- Versatile fastene: 
for butt or right-angle joints in portable 
shelters, partitions, knock-down shipping 


boxes, etc. Solidly built, springless. 


CLAMP-LOCK-A simple and 
strong, positive-locking clamp for fast as- 
sembly (and disassembly) of permanent 
or temporary rooms and buildings of 
flanged-panel construction. 


PRODUCT ENGINEERING + FEBRUARY 15, 1960 





REED : : Angular 
instrument - : Contact Bearing : 
Bearing ; ° 


Spherical Roller : : ao 
hrust Bearing . 8 
Tapered 
Roller Bearing 


Single Row 
Deep Groove 
Ball Bearing 


Sphericai 
Roller Bearing 


What’s a “special size” in production bearings? 


0S" makes so many standard sizes, there's —for shaft diameters ranging from 1” to 9.5”. 
practically no such thing as a “special size” Every size, in both types, offers high radial 
of bearing. They range from tiny instrument capacity in relation to its size and operates at 
bearings right up to four-row tapered roller highest speeds because of its very low friction. 
bearings—and account for almost every pos- 


So, before you specify a “special size” bear 
sible bore size in-between. 


ing, call the nearest SfSF sales office first 
Take 0's standard cylindrical roller The odds are better than 1,000 to 1 that 
bearing, for example. It’s promptly available there's already a standard && bearing of 


in 154 sizes of single- and double-row types exactly the size you need. 6007 


CVERY TYPE -EVERY Use 


KF. 


Spherical, Cylindrical, Ball," Wygen Tapered and REED Minature Bearings SEF (HOUSTRIES INC PHELADELPHIA Ba. PA 
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HIGH QUALITY 
at LOW COST! 


NEW... 


INSTRU-NEEDLE 
VALVES 


Republic Instru-Needle Valves are 
4 better, and cost no more. They give 
of the 20 unexcelled service in instrumentation, 
available gage shut-off, test panels, and other small 
motets line circuitry. Economical to install and 
maintain. Standard units have 10 different 
porting combinations — inline and angle, with 
internal and external pipe, 37° flared, and flare- 
less tube. All are standard in regular and 
panel-mounting types. 
Bodies are forged, either brass or stainless steel 
Working pressures: brass, 3000 psi; stainless steel, 
5000 psi. For complete information, ask for 
Bul. 959. 


Stocking Distributors Coast to Coast 


REPUBLIC 


MAIN OFFICE-AND FACTORY PACIFIC SALES DIVISION 


MANUFACTURING co. 15655 Brookpark Road, Cleveland 35, Ohio 15844 Strathern St., Van Nuys, Calif 
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Stop Overdesigning— 
MAKE THE FIT THE 
GLOVE HAND! 


I Semel 
owe 


° 


MICROSPIN —Northfieia’s new min- 
jature precision instrument bearings. De- 
ie N ESIU M BOX ES signed for a wide variety of applications 
| ra where speed and torque requirements do 
AND COVERS 2 not justify the high cost of expensive ball 
| J < bearings, but where precision instrument 
standards of tolerances, life, and friction 

must be maintained. 
- , | MICROSPIN bearings are precision-made of sintered bronze per MIL-B-5687, 
Now, for the first time you can order standard deep Type 1, Comp. A, with 4% Molybdenum Disulphide. Oil-impregnated, com 
— be mente — covers, in sizes ranging h ble with standard miniature ball bearings 
rom 1%” to 2”, all in a full range of depths, from on 1 ' = j ! 
secel ‘tndliee? ‘Weenie of cites te cbaaar hg ” at only 4 the cost! In stock—immediate delivery of production quantities! 
all with no tooling cost! Fast delivery, in most cases : 


coves 
from stock .s ' r --y 1 

r § . _e 
Your in ry i r us 3i . oF 

quiry is invited on custom magnesium deep | — 

- , s , - “eg 4 ; 

drawn parts. Low cost “Zero-Method” tooling makes 1 
be "Seshel 


even short runs practical and economical. Contact your onl 
Zero Representative or send print for quotation. ‘ : —_—a Smout © ORE 60.9. errum once tHe 


SumouT OF SORE TO eA WITH fone The 


NO TOOLING COST! 





oooo 
a 


WRITE FOR NEW MAGNESIUM BOX CATALOG 


ZERO MANUFACTURING CO. 


\ lero } 1121 Chestnut Street, Burbank, California x & | | 
Telephone Victoria 9-5521 « TWX BRK-9862 ey | N O R FI E LD 
Factories in Burbank, California and Palmer, Mass 
PRECISION INSTRUMENT CORPORATION 


representatives in 26 key cities nationwide 


WRITE, PHONE for catalog-engineering data on standard and special sizes. 
Northfield Precision Instrument Corp., Island Park, L.1., N.Y. GEneral 1-1112 
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DESIGN LITERATURE continued 
very good agreement. Consequently 
it is proposed that it is possible to 
predict minimum bend radius for a 
specific material, given the percentage 
reduction of area, as determined by 
standard tensile strength test. Rela 
tionship is said to apply to both metals 
and nonmetals. 

“Correlation of Bendability of Materials with 
Their Tensile Properties,’ Datsko and Yang, 


University of Michigan; ASME paper 59-A-110. 
ASME, 29 W 39th St, New York 18. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be- 
low, circle corresponding number on post- 
ecard inside back cover. For those catalogs 
and bulletins available only when requested 
on company letterhead, see page 141. 


FLEXIBLE COUPLINGS—Catalog 60, 
48 pp. Modernized version of catalogs 
51 and 51-A; discusses misalignment and 
selection of suitable couplings. Contains 
photos of couplings and installations, dia 
grams and tables for each type of cou 
pling. Thomas Flexible Coupling Co, 
Warren, Penna 


Circle 340 on Reader Service Card 


SPRING-TEMPERED STEEL LOCK 
NUTS—Catalog 592, 20 pp. Covers line 
of lock nuts, including regular hex, inte 
gral-washer, acorn, wing and adjusting types 
Discusses design and locking principle, 
advantages, typical applications, dimen 
sions, load ratings, materials and finishes 
Palnut Co, 65-L Glen Rd, Mountainside, 
NJ 

Circle 341 on Reader Service Card 


V-BELT DRIVES—Bulletin 9102, 36 pp 
Information on drive said to reduce over 
all dimensions by as much as 50%, weight 
up to 25%. Includes drive-selection tables, 
hp tables, nomograms, specifications, and 
performance data. T B Wood's Sons Co, 
Chambersburg, Penna 


Circle 342 on Reader Service Card 


STANDARD MERCURY THERMO.- 
STATS—Bulletin 684, 18 pp. Describes 
three standard types of mercury thermo 
stats. Includes specifications, application 
information and dimensional drawings 
Vap-Air Div, Vapor Heating Corp, 6420 
W Howard St, Chicago 48. 

Circle 343 on Reader Service Card 


RESISTOR SELECTION—Chart Z.-44-A, 
2 pp. Simplifies determination of values 
encountered in precision resistor applica- 
tions. Current, voltage, power and re- 
sistance values are arranged on four indi- 
vidual chart axes. By taking any two pre- 
determined values and referring to chart, 
other values can be read directly. Back 


continued on page 128 
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RIGIDITY 


A CASE IN POINT-—This seventy pound ductile iron crankshaft is 
made for compressors manufactured by The Brunner Division of Dunham- 
Bush, Inc. The increased loads and speeds called for by new compressor 
design specifications required rigidity and strength beyond the limits of 
the cast iron alloy shafts formerly used. Ductile iron was chosen because 
the rigidity, tensile strength, fatigue strength and wear characteristics com- 
fortably exceed operating requirements. A major bonus--the existing pat- 
tern equipment could be used for the ductile iron castings, thus saving the 
high cost of dies needed for steel forgings. 

Ductile iron has most of the engineering advantages of steel yet it can 
be designed with the same flexibility and cast with the same procedures 
as gray iron. The 120-90-02 grade used in this case has an elastic modulus 
of about 24 x 10® psi, 42,000 psi endurance limit, and 300 BHN. The 
120,000 psi tensile strength is double that of the previous crankshaft. 
Hamilton Foundry regularly casts all grades of ductile iron and high 
alloy Ductile Ni-Resist. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON * ALLOYED IRON * MEEHANITE™ + DUCTILE (NODULAR) IRON + NI-RESIST * DUCTILE NI-RESIST + NI-HARD 


1551 LINCOLN AVENUE + HAMILTON, OHIO + TWinbrook 55-7491 
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STEAM 
RECORDERS 
SHOW 


25,000 
a year 


Savings 


eee WITH COLD BONDERITE SYSTEM 


A manufacturer of household appliances decided to find out for himself! Steam 
recorders were hooked to two identical 5-stage phosphating lines—one using 
conventional hot solutions and the other line using the Cold ‘Bonderite System. 

Steam consumption on the “hot’’ line measured 5742 pounds per hour; the 
Cold Bonderite line used only 1561 pounds per hour. A difference of 4181 pounds, 
or 72.8%! 

Converted to dollars, the manufacturer estimates that Cold Bonderite on the 
one line, operating 8 hours per day, will save $25,878 per year. 

He is changing his other phosphating lines to the bold Bonderite System as 
quickly as he can! 

Cold Bonderite Systems operate at temperatures from 40 to 75° below con- 
ventional phosphate systems for surface treatment of metals. Coatings are of 
highest quality. Savings are automatic. Balanced formula- 
tion permits the use of accelerated solutions, easy to 
operate and control. You can choose between zinc or iron 
phosphates. Spray or immersion application to fit your 
production requirements. 

The changeover to a Cold Bonderite System is simple and 
quick. Act now. You can have it installed and oulkian to 
save you money by this time next week. 


Call in your Parker representative today! 


HOT PHOSPHATING LINE— COLD BONDERITE LINE — 
5742 ibs. steam per hour 1561 ibs. steam per hour 


Parker Rust Proof Company 


2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE corrosion BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE—wear TROPICAL—ineavy duty 
resistant paint base aids in cold forming of metals rust resistant resistant for friction surfaces maintenance paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off 
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This is an example of how OEM use Schrader. The hookup of Schrader Air Products in the large schematic is used 
by the Cooper-Weymouth Company of Stratford, Connecticut, to operate its patented power press slide-feed 
Power to the mechanism is supplied by a Schrader double-acting cylinder, the front head of which is machined 
as an integral part of the overriding clutch. At the end of the forward stroke, the slide biock operates a nor 
mally-closed 2-way valve, which dumps the pilot of a 4-way control valve. This reverses cylinder piston, and the 
slide block mounted on it, to return for the next stroke. Another normally-closed 2-way valve ahead of the pilot 
charges the 4-way pilot in a conventional reciprocating motion arrangement to start the next cycle. 


ica 


yy 





tr TO PRESS | 


+ 





PISTON ROD 








i stipe — 
BLOCK 
MECHANISM 














DUMPS Ta ATMOS. 
AT-ENG OF FORWARD 
STROKE 





























ORIGINAL EQUIPMENT MANUFACTURER 

BUILDS STANDARD SCHRADER AIR 
PRODUCTS INTO AUTOMATIC 
TOOLS FOR SPEED, PRECISION 


If your company manufactures machines or equipment that fast and accurate, can time to fractions of seconds at high 
must push, pull, hold, position or move work repetitively speeds. Its economy alone is a powerful sales point. Safe, 

. consider the advantages of actuating them with air. tireless, air power is simple that problems of weight, assem- 
Schrader makes complete lines of Air Products that can do bly, production and maintenance are enormously reduced. 
such jobs with dependable precision. In limitless combin- These are benefits all customers look for. Add them to 
ations, they adapt to many special needs. your products by actuating with Schrader .. . finest, most 

Air offers manufacturers much more than versatility. It’s complete lines of Air Cylinders, Valves and Accessories. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schrader distributor can help you pinpoint what you need. For more data write: 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y. 





o division of SCOVILL 








QUALITY AIR CONTROL PRODUCTS 
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i RAD Fey OT é DESIGN LITERATURE . continued 
Sees 


of chart presents specifications of preci 
sion resistor line Weston Instruments 
Div, Daystrom Inc, 614 Frelinghuysen 
Ave, Newark 12, NJ 

Circle 344 on Reader Service Card 


HOSE FITTINGS AND HOSE—Catalog, 

8 pp. Eight sections cover reusable hose 

fittings, assemblies, adapters, and single 

and double-wire braid hose Includes 

specification tables and diagrammed as 

FOR A WORLD AT WORK sembly instructions. Lenz Co, 3301 Klep 

ee0e inger Rd, Dayton 1, Ohio 

Circle 345 on Reader Service Card 





EXTRUDED SHAPES—Brochure, |6 pp 
Discusses extrusion process. available 
shapes, design factors, standard tolerances, 
chemical composition and mechanical 
properties. Harper Metals Div, Morton 
Grove, Ill 

Circle 346 on Reader Service Cord 








SUBMINIATURE CONNECTORS 
Catalog SM, 12 pp. Gives specifications, 
outline dimensions and ratings of Series 
SM _ subminiature connectors, made _ to 
military-approved specs. Electronic Sales 
Div, DeJur-Amsco Corp, 45-01 Northern 
Blvd, Long Island City | 

Circle 347 on Reader Service Card 


ELECTRONIC COMPONENTS~—Book 
let, 20 pp. Lists off-the-shelf components 


used in building complete electronic sys 





tems. Describes method of modular con 
struction. Dept QOG, Alden Products 
Co, 117 N Main St, Brockton 64, Mass 
e Here, at your command, are modern plants, Circle 348 on Reader Service Card 








finest machine tools, most advanced techniques, ELECTROHYDRAULIC SERVO. 
skilled gear specialists. ..all teamed up to give VALVE—Bulletin SS102, 4 pp. General 
you the finest quality gears and/or complete 
assemblies. 


description is given and design features, 
modifications and specifications of single 
stage electrohydraulic servo valve are dis 
e From selection of materials through processin cussed Hydraulic Controls Co Inc, 217 
9g, California St, Newton 58, Mass 

manufacture and heat treating, all BRAD FOOTE Circle 349 on Reader Service Card 
products are under our control, in our own plants. POROUS STAINLESS FILTERS—Bu! 
No one shares our responsibility to you. letin M-212A, 4 pp. Covers properties of 
porous stainless steel and specifications of 
standard filters. Illustrates several custom 
& | designed elements. Micro Metallic Div, 
Send for new Bulletin #101 Pall Corp, 30 Sea Cliff Ave, Glen Cove 

Find out what Bran Foote’s half century NY 
of gear building experience Circle 350 on Reader Service Card 


can do for You 
Write today MOLYBDENUM-—Brochure, 12 pp. De 


scribes applications, physical properties 
vt and production processes of molybdenum 
Lists forms available commercially Syl 


vania Electric Products Inc, Towanda, 
Penna 


Circle 351 on Reader Service Card 


Brap Foote Gear WORKS, INC, | 5.1", ass cous 


Covers sheets, rods, 
1315 South Cicero Avenue « Cicero 50, Illinois * Bishop 2-1070 « Olympic 2-7700 tubes and fabricated parts, their grades, 
subsidiary « PITTSBURGH GEAR COMPANY, Neville Island - Pittsburgh 25, Pa., Phone: SPauiding 1-4600 


continued on page 133 
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Bridgeport Duronze /O 


A tenfold increase in service life...that’s the outstanding contribution made 
by Bridgeport’s Duronze 707 to gate valves manufactured by Ohio Injector 
Company, Wadsworth, Ohio. The big difference is in the valve stems. 
Duronze 707 not only provides exceptional strength in the stems, but also 
eliminates risk of seizing or galling. Thread wear is kept to a minimum. 
In addition, this corrosion-resistant alloy offers an important manufactur- 
ing advantage in good machinability. 

The toughest valve stems the industry has ever known 
were evolved through close cooperation between Bridge- 
port and Ohio Injector metallurgists. This type of co- 
operation is open to all manufacturers. It means that a 
standard alloy can often be chosen to provide the most 
effective and economical solution to product or produc- 
tion problems. 

Bridgeport Technical Service will gladly advise you 
on any problems involving metals and their application. 
Just call your nearest Bridgeport Sales Office—or write 
directly to Bridgeport Brass Company, Bridgeport 2, 
Conn., Dept. 3602. 


BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut 
Specialists in Metals from Aluminum to Zirconium 
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ape lauing balance 


between maximum performance 
and moderate cost... 


Give you more for 
your bearing dollar 


For those hundreds of in-between applications where per- 
formance requirements are more exacting than those provided 
by the ordinary commercial bearing, but where maximum pre- 


cision would be unneeded precision — specify Tru-Rol for the job. 


Tru-Rol Bearings provide above-commercial-grade 
efficiency . . . at worthwhile savings in cost. Internal 
clearances are closely controlled. Rollers are equally 
spaced to eliminate- out-of-balance vibration. Each 
roller is crowned to distribute the load evenly along 
the full length of the roller. Eleven types available in 
single and double width bearings, in stamped steel re- 


tainer, segmented retainer or full roller construction. 


sbohe your nearby Rollway Service En- 


gineer to detail the quality you should be getting 

- a1 eee. Oe in your “commercial grade” bearings. Or write 
TYPES for the Rollway Tru-Rol catalog showing the full 
AVAILABLE line, and capacity and size ranges. ROLLWAY 


a 
’ oe 
E-B L-J U-B U-J 
Separable Separable Non-separable Non-separable BEARING COMPANY, INC., Syracuse, N. Y. 


Inner Race Inner Race Bearing Bearing 


| 


& 


. 
« 


4 nw = { Cc q — r ; y a A LLW i u 
Bo Beep Oo Ff . 


‘8 | - ' 
L-B UR-E UR-L LR-U  £E-U  UM-B- UM-J BEARINGS 


Separable Separable Separable Separable Separable Non-separable Non-separable 
Bearing Outer Race Outer Race inner Race Inner Race Full Roller Full Roller 


QNGINEERING OFFICES: Syracuse « Chicago « Toronto « Cleveland « Seattle » San Francisco » Boston © Detroit « Pittsburgh « Houston « Philadelphio « Los Angeles 
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Drilling and flaring eliminated. Easier 
maintenance, a time saving of 50% and elim- 
ination of costly. time consuming drilling and 
flaring operations result when Truarc Series 
5115 self-locking rings are used to retain roll- 
ers on pins in this electric cable guide. Extra 
long prongs enable ring to accommodate wide 
shaft tolerances. 


Economical fastening for idler gear. 
Installing Truarc Series 5555 Grip Ring flush 
with hub insures precise seating of gear in 
this portable electrocardiograph assembly. 
What’s more, the ring eliminates a nut and 
costly stud-threading operation of alternate 
design. Typical savings amount to $365 per 
1000 units. 


Cross-drilling and cotter pin elimi- 
nated. Here a Truarc Series 5305 self-locking 
triangular retainer replaces a cotter pin used 
to hold an electric-motor mounting bar. Both 
the cotter pin and the cross-drilling operation 
required in the original design are eliminated. 
Typical total savings amount to $120 per 
1000 units. 


Truarc self-locking retaining rings boost 
economy in wide variety of designs 


...@liminate parts, machining, speed assembly 


Easy application, elimination of more expensive conventional fasteners and re- 
duction or elimination of machining operations are just a few of the savings 
resulting from the proper use of self-locking retaining rings. Rings replace 
threaded retainers and nuts, hairpin-type cotter pins, and a variety of cut, lock, 
and plain washers. They require no groove, or preparatory machining opera- 
tions. Rings can be installed by unskilled labor, seated at any point on the shaft, 
automatically taking up any accumulated tolerances. 

Four ring types are shown. One has a dished triangular body which locks the 
fastener on the shaft under spring tension, holds under moderate shaft toler- 
ances and against extremely heavy thrust loads. Another, a re-usable Grip Ring, 
is ideal for ungrooved shafts, tubes, bosses, and studs. A third type is a trian- 
gular free-spinning nut with a dished body that flattens under torque, eliminat- 
ing need for separate lock washers. The fourth, a push-on type, has an arched 
rim to provide high strength and extra long locking prongs which accommodate 
wide shaft tolerances. 

These are but four of the 50 functionally different types of Truarc retaining 
rings. They come in 740 standard sizes, 6 metal specifications, 13 different 
finishes. The entire Truarc line, including assembly tools, grooving tools, and 
80 typical cost-saving applications, is covered in the new catalog RR 10-58. And 
remember, Waldes engineers are always ready to help you solve your applica- 
tion problems— whether they involve one of the standard Truarc rings or a 
“special” to fit your particular requirements. Waldes Kohinoor, Inc., 47-16 
Austel Place, Long Island City 1, N.Y. 9.15 


WALDES 


“ TRUARC 


RETAINING RINGS 


Waides Kohinoor, tnc., Long teiand City 1, N. Y. 


Easy way to mount electrical-elec- 
tronic parts. Truarc Series 5300 triangu- 
lar nuts replace conventional nuts and lock- 
washers in mounting electrical parts like trans- 
former (top) or Microswitch (bottom). Dished 
body of Series 5300 flattens under torque, 
eliminates need for lockwasher, simplifies 
handling and assures assembly. 


TRUARC RETAINING RINGS ... THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


©1959 WALDES KONINOOR, INC. 
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FAIRBANKS 


“LOCK WELD” Swivel Casters —Wi 


CHECK these unmatched advantages: 


No King-Pin. Patented “LOCKWELD” 
construction eliminates the major 
cause of caster failures. 
Patented leg designs — disperses 
shocks and overloads. 
Larger raceways and ball bearings — 
for faster, easier swiveling. 

Fairbonks Series ‘23’ double ball 

race swivel casters. 3” 


YOURS ON RE- 
QUEST: Casters 
and wheels 
catalog com- 
plete with spe- 
cificotions 


Fairbanks Series Fairbanks Heavy Fairbanks Series 
"21" single ball Duty Series 27" "$00" Vulcan- 
race swivel cast- double race: ized Rubber 
ers, 2” to 3”. swivel casters ' Tired Wheels. 
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CLEANABLE MICROMAZE 
LIQUID FILTER 


@ Now, the cleanability 

and long life of an all 
pi metal filter has been 
combined with ex- 
tremely small particle 
removal. The Air-Maze 
liquid filter is available 
in many degrees of filtra- 
tion, down to 5 microns, 
Constructed of specially 
processed wire mesh, fil- 
tering media is arranged 
in form of multiple discs 
which afford over six 
times more effective area than the same size cylinders. 
Built-in relief valve optional. Sizes from 1.7 to 720 gpm. 
Write for bulletin LFC-556, AIR-MAZE CORPORA- 
TION, Dept. PE-2, Cleveland 28, Ohio. (Subsidiary 
of ROCKWELL-STANDARD Corporation.) 
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@ ACE FABRICATED 
PLASTIC PARTS 











FAST SERVICE —LOW COST 


SIZES: Ye" to 244’ — LENGTHS: \,” to 9” 


New e-x-p-a-n-d-e-d production facilities now GROMMETS 

give you ACE PRECISION on all types of screw ba 

machine centerless ground parts and special ace 

shapes ...all colors... all materials. NAME PLATES 
PINS 
PLATES 

° PLUGS 

RINGS 

Write, wire, phone for samples, prices and bulletin wares 

F listing stock items. Send specifications or bive-~ pA on of 

prints for prompt quotations on specials. ~ Strip 


ACE PLASTIC COMPANY 


91-56 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 
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BEARING 
UNITS 


now available in RELUBE TYPE 


with Malleable Housings 


When you need a relube type bearing unit, you can get more compact 
design and lighter weight by specifying Browning. Reason: these new 
pillow blocks, flange blocks and take-up units have housings of 
stronger unbreakable malleable. They feature self-aligning ball bearings 
secured to the shaft by two set screws in the wide inner ring. All have 
elongated bolt holes for maximum adjustment. In 29 shaft sizes, 
+@ to 2%". Ask Browning distributor for new Catalog BU-103, or 
write Browning Manufacturing a Maysville, Kentucky. 
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DESIGN LITERATURE continued 


properties and sizes. Shows typical prod 
ucts. Richardson Co, 2731 Lake St, Mel 
rose Park, Ill 

Circle 352 on Reader Service Card 


ROTAMETERS AND FLOW INDL 
CATORS—Bulletin M-1, 4 pp. Pictures 
and describes precision instruments for 
measuring, indicating, recording and con 
trolling rate of fluid flow. Schutte & | 
Koerting Co, Dept M-R, Instrument Div, 
Cornwells Heights, Bucks County, Penna 

Circle 353 on Reader Service Card 








ABRASIVE FINISHING FOR STEEL 
Data sheet, 2 pp. Recommendations for | 
producing selected finishes on carbon and | 
stainless steels. Lea Mfg Co, 16 Cherry | 
Ave, Waterbury 20, Conn 


Circle 354 on Reader Service Card 


DC SERVOMOTORS- Bulletin C-2503, | 
2 pp. Describes line of high-response dc 
servomotors Includes features, dimen 
sions, Characteristics and typical applica 
tions. Reliance Electric & Engineering 
Co, 24701 Euclid Ave, Cleveland 17 
Circle 355 on Reader Service Card | 


CUSTOM INSULATION BLANKETS | 
Bulletin 6019, 4 pp. Contains results 
of thermal tests and tells how to calculate | 
temperature drop through insulation or 
amount of heat lost or gained through 
given amount of insulation Electrofiilm 
Technical Service, 7116 Laurel Canyon 
Blvd, N Hollywood, Calif 
Circle 356 on Reader Service Card | 


WIRE-WOUND VARIABLE RESIS. | ° DRAFTSMEN CAN 
TORS~Bulletin A 3b, 4 pp Electrical and | STRAIGHTEN UP AND DO 


mechanical specifications, features and 
performance information on 2-w, mili BETTER FASTER WO R K | 
tary and commercial resistors. C T S of ’ 
Asheville Inc, Skyland, N C 

Circle 357 on Reader Service Card 





Bruning’s all-new Neoglide drafter literally puts draftsmen in a 

SUPERPURE CHROMIUM — Bulletin position to do better, faster work.* It provides complete maneuver- 

30, 4 pp. Imclodes typical snclysis of ability on any board at any angle without adjustment! Reinforced 

99.997%-pure chromium metal, photos U-Beam construction offers amazing rigidity, strength, and accuracy. 

continued on page 136 | Let resistance-free movement of the counterweight and vertical 

| beam provide free-and-easy “floating” action. Touch-control protrac- 

tor head gives automatic, pin-point angle selection. Mail coupon 

| now to put yourself in a position to save time and money with 
all-new Neoglide! 








* Study of 300 draftsmen showed Charles Bruning Co., Inc. Dept. 2-V 


35% savings on drawing time — 1800 Central Rd., Mt. Prospect, Ill. 
1/5 the backaches — on vertical! 


or near vertical boards Offices in principal U.S. Cities 

in Canada: 103 Church St., Toronto 1, Ont 

Please send me more information about your all-new 
Neoglide drafters 


(BRUNING) |-__— 


c 








EEE 


Address_ 





; : ; psy “1 i Count 
Mind if I use your board a while? This is a y 


ne of my vanishing point 
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Now in magnesium and aluminum 


a ay ee ey ee 


~ 
i 
_ 


Bn. 


PRECISION MAGNESIUM EXTRUSIONS linset) form two key parts for hydraulic paper cutter. 


Precision magnesium extrusions—a re- 


PRECISION cent development of Dow’s Madison, 

Illinois plant, deliver a big assist in the 

EXATRUSIONS design of parts that must be extremely 

accurate and dimensionally stable. A 

tighten tolerances, cut costs wide variety of precision parts can be 
extruded with substantial savings in 

scrap loss, machining and setup time. 


Harris-Seybold Company, a division of 
Harris Intertype Corporation, puts 
Paper cutter manufacturer slices production costs by re- these advantages to work in the man- 
ufacture of hydraulic paper cutting 
machines. Results: six different 
extrusions boasting tolerances as close as + 0.0025. machining and allied operations elim- 
inated . . . machining and setup time 
for two key parts reduced by 64% and 


placing all-milled components with magnesium precision 
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TOLERANCES HELD ON PRECISION 
MAGNESIUM EXTRUSIONS 





Critical Standard Extrusion Precision Extrusion 
Dimension Tolerance Tolerance 





A + 0.01 + 0.0025 





-+- 0.003 
0.000 

















* Standard extrusion space tol- 

— E a erances on slotted dimensions 
vary from top to bottom of 

the slot, depending on depth. 


78%. Basic material costs were also 
lowered. The metal previously used 
was supplied in a high-property alloy 
in order to minimize warpage during 
the extensive machining operations. The 
standard magnesium alloy now used 
costs less. In addition, straightening 
operations required with the previous 
metal are no longer necessary. 


The two parts Harris-Seybold now buys 
as precision magnesium extrusions 
serve to position the paper correctly 
for a number of successive cuts. They 
range from 46 to 106 inches in length 


GIANT EXTRUSION PRESS, used to extrude 

9 and alumi , Produces sections 
up to 30-inch circumscribed circle. This 13,200 
ton. press extrudes large structural shapes of 
magnesium and aluminum for aircraft and 
missile parts, other applications. 








and must be both dimensionally accu- 
rate and free of kinks and bows. No 


machining of these extruded parts is HOW MAGNESIUM 
required after they are received in the PRECISION EXTRUSIONS 
Harris-Seybold plant. CUT SETUP AND 
MACHINING TIME 





For facts and figures about precision TOTAL SETUP 


magnesium extrusions as they apply to PART AND OPERATIONS & MACHINING 
MATERIAL REQUIRED TIME 


your requirements, write to THE DOW 
METAL PRODUCTS COMPANY, Midland, Spacer Bar: 10 pieces per 
Michigan, Sales Dept. 1050DZ2-15. prosuctes run 
Previous Metal 8 1,750 minutes 
Magnesium 

Precision 

Extrusion 5 626 minutes 








Stop Carrier Strip: 60 pieces per 
production run 

Previous Metal 8 2,399 minutes 

Magnesium 

Precision 

Extrusion 5 510 minutes 


OPERATIONS ELIMINATED 
BY MAGNESIUM PRECISION 
EXTRUSIONS 


: Spacer Bar Stop Carrier Strip 
ROLLING MILL at Madison, Illinois is the 


largest in the world for magnesium alloys. 1. Straightening 1. Straightening 
Fiat sheet and plate and coiled sheet are 2. Milling slots 2. Milling critical 
produced in a wide range of sizes. Extra flat 3. Burring slots dimension 

tooling plate for all tooling uses is also 3 


. Straightenin 
produced ot this plant. 9 9 








' 








THE DOW METAL PRODUCTS COMPANY, Midland, Michigan 


A Division of The Dow Chemical Company 
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solve your 
insulation ond 

permeability 
problems witl 


Stoner's SMR has broken through 
the thermal sealant barrier tnat 
has faced the missile and rocket 
industry for many years. 

The varied shapes and forms that 
this versatile material has taken 
includes: chamber sealants; liners; 
insulation for head closures; high 
temperature insulation; prefab- 
ricated proofed sleeves and 
bladders, as well as other 
critical applications for rocket 
components. 

SMR is also being used to advan- 
tage in plastic molding compounds 
and pre-preged laminates. 

*SMR is a special Silicone Modified 


Rubber produced by Stoner Rubber 
Company, inc. 


Photo of Rocket Chamber courtesy 
Aerojet-General Corporation 











SMR PROVIDES ATOUGH FREE IDEA CATALOG. 
THERMA 0 Technical information on 
SMR and other Stoner 
products in this 24 page 
MBERS. This unique catalog will help you 
rubber has exceptional solve your rubber 
high bond strength at problems 
elevated temperatures 


A subsidiary of oR 
CARLISLE CORPORATION \..C 


TONER RUBBER 
COMPANY, INC. 


10792 Knott Ave. Anaheim, California 





DESIGN LITERATURE continued 


showing fracture and fabrication character 
istics, and suggested applications. Photo- 
graphic chart compares _ fabricability 
Chromalloy Corp, 450 Tarrytown Rd, 
White Plains, NY 

Circle 358 on Reader Service Card 


CONTROL KNOBS AND COMPO. 
NENTS—Brochure, 4 pp 


control knobs, components and panel 


Describes 


hardware. Includes photographs and speci 
fication drawings with dimensions for all 
items. Raytheon Co, 100 River St, Wal 
tham 54, Mass 

Circle 359 on Reader Service Card 


2-MICRON FLUID FILTER—Catalog 
sheet 111, 2 pp. Presents features, speci 
fications and applications of 2-micron 
filter combination for hydraulic fluids, 
fuels, lubricating oils, air, gases and 
solvents. Contains photo, flow-rate curves 
and dimensional line drawings. Bendix 
\viation Corp, 434 W 12 Mile Rd, Madi 
son Heights, Mich 

Circle 360 on Reader Service Card 


rWO-WAY VALVES-—Bulletin 91022, 8 
pp. Supplies specifications, features, di 
mensions and ordering information for 
two-way valves for air, ol, water, gas ot 
Airmatic Valve Inc 
7313 Associate Ave, Cleveland 9 


Circle 361 on Reader Service Card 


chemical service 


SILVER-ZINC BATTERIES 
Z-101, 8 pp 


in general, and gives electrical, physical, 


Bulletin 
Describes battery system 


environmental and application character 
istics, as well as discharge curves for auto 
matically activated, primary and recharge 
able batteries Yardney Electric Corp, 
40-50 Leonard St, New York 13 

Circle 362 on Reader Service Card 


AIRCRAFT TUBING—Chart, file folder 
Contains specifications, physical and chem 
ical properties and application informa 
tion on aircraft tubing. Also includes 18 
recommendations to save money in steel 
tubing purchases. Tube Distributors C 
Inc, 1389 Kellum Pl, Garden City, NY 

Circle 363 on Reader Service Card 


HALOGEN-LEAK STANDARDS — Bul 
letin GEA-7024, 4 pp. Describes adjust 
able reference leaks used for calibrating o1 
checking sensitivity of halogen-sensitive 
leak detectors. Covers high-precision and 
low-cost models, with accuracies, specifica 
tions and ordering directions. General 
Electric Co, Schenectady 5 

Circle 364 on Reader Service Card 


MOLYBDENUM CONSTITUTION DIL 
AGRAMS-—Technical notes bulletin, 11 
pp. Provides condensed information and 
selected references on binary and mor 


continued on page 141 
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this much abrasive metal... 


can destroy precision parts ! 


PROTECT 


YOUR PRODUCTS 


WITH LOW COST 


LISLE 


PLUGS 


lf your product has moving parts 
operating in a fivid, you can re 
duce costly wear with Lisle Mag 
netic Plugs. 

Ferrous metal particles in a lubri 
cant are a major cause of wear. 
The Lisle Magnetic Plug removes 
these particles from the lubricant 
-assures longer, quieter oper- 
ation of the products you make 


Lisle Magnetic Plugs can be used 
in place of any ordinary drain or 
fill plug. 


FREE Samples for Testing in 


Your Product! 


ORPORATION 
_. Clarinda, lowa — 
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Stafoam 10) 53-10) a TEMPERATURES 


Hot or cold—inside or out! 


STAFOAM, the miracle urethane insulator, has achieved its 
place in space, protecting men and intricate machinery 
against the fury of unearthly temperature ranges. Reentry 
capsules, like the one pictured above, are being insulated 
with poured-in-place rigid STAFOAM. Arctic shelters, missile 
defrosting mantles, refrigerator trucks, environmental fuel 
chambers, and airline food containers are only a few of the 
hundreds of new STAFOAM structural insulating applications 


7 


Manufactured in slab stock or poured in place by 


Above: New successful 


environmental fuel and | ; hee. MERICAN 


missile component test a ’ LATEX PRODUCTS CORP. 
chamber constructed with ae? 3341 West 


El Segundo Blvd., Hawthorne, California 
poured in place Stafoam. . 


ORegon 8-502] OSborne 6-0141 
From te mperature con : e860 Name BRANCHES: San Francisco, 42 Gough St 


trols to cryogenics, the 4 : Seattie, 2231 5th Avenue; Dalias, 1300 Crampton St 
Freedlander R & D Labo fi Houston, 401 Velasco; Omaha, 3304 N. 48th Avenue 
ratories can provide new 

dimension in materi 7 ; ‘ A DIVISION OF THE DAYTON R 


: ead 
technology. 


STAFOAM RIGID STAFOAM FLEXIBLE POLYRUBBER POLYPOT DAYCOLLAN 
Therma! insulation Aircraft & conveyance seating Personnel shock padding Instrument potting bear, roller bearings, O rings 
Acoustic dampening Commercial cushioning Instrument & motor mounts Crystal clear windows & mtr nstrument & 
Foam core construction Shock padding (high hysterisis) Elastomer coupling Control knobs & accessorie 
eimets and liners Clothing insulation & liners Oxygen hose and masks Electronic encasing 
Packaging & flotation Air & liquid filtering Window and hatch gasketing Applicable hardware 
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In the DOLE VALVE COMPANY'S AUTOMOTIVE 
VACUUM SERVO CONTROL HEAD the intricate shape, 
the tubes, the gasket grooves and holes 

are all cast to size. 

This is a prime example of maximum utilization 
of the die casting process. 

The skilled and cost-conscious mechanics at 
Madison-Kipp worked closely with the valve 
designer to create a component of excellence and 


low secondary labor content. 


Please clip this ad as a reminder to contact 


us when you have die casting requirements. 


“+ @ [Z 
MADISON-KIPP CORPORATION 


206 WAUBESA STREET ~ MADISON 10, WISCONSIN U.S.A. 
+ Skilled in Die Casting Mechanics 


¢ Experienced in Lubrication Engineering 
¢ Originators of Really High Speed Air Tools 
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BUT... 


Heating Blankets 
and other Woven Heating Elements by SAFEWAY 


can make vou (5) iL [probiems OLD problems! 


Be it the frigid altitudes at which manned aircraft 
*y, the cold, trackless space domain of missile and 
satellite, or the icy arctic wastes of DEW Line in- 
stallations — it’s always “winter” somewhere. 


heating elements which have been engineered by 
SAFEWAY to meet exacting specifications are: 


heating elements for launching equipment and 
for airborne gyros, cameras, computers, servos 


Environmental temperature problems common to this ont tedtiiatiiin as Dit ctheatien on cheat 


kind of “winter” beset fuels and lubricants and 
hamper the operation of nfany types of sensitive 


equipment. 


But SAFEWAY dispels such problems by packaging 
controlled heat for application everywhere. Among 
the wide variety of heating blankets and woven-wire 


de-icing units for airfoil surfaces 


heating elements for all types 
of ground support equipmenr 


defrosting units for industrial 


For your copy of a 
tact-filled folder, 


please write: 


If it has to be heated (and the “it” can 
be just about anything), you can rely 
on SAFEWAY engineers to study your 
problems carefully, and — without any 
obligation — submit an appropriate 
recommendation. 


“Gate 


MIDDLEFIELD STREET 
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and commercial refrigeration 


heating blankets for honeycomb 
and metal-to-metal bonding 


HEAT 
ELEMENTS 
INC. 


MIDDLETOWN, CONNECTICUT 


CIRCLE 139 ON READER SERVICE CARD 








ROTARY AIR 


PRODUCTS , | Silicone 
Rubber 
Solves 
Design 
Problems We 2%: 


Campbell Automatic 
Wrapper sealing head 








Campbell Wrapping Machines* are recognized as 

the most versatile in industry . . . thanks largely to a 

heat sealing head that assures proper sealing pressure 

and temperature regardless of folds and variations in 

Model 2065 with motor, thickness of wrapper stock. WILBOW helped de- 

Gast base and coupling. velop and supplies the precision silicone rubber pres- 
sure strip inserts that make this possible. 

WILBOW specializes in the development of 


Solve your product problems ‘ome molded rubber parts to meet specific design require- 


ments and puts a full line of the newest synthetic, 
natural and silicone polymers at your service. Ask 


specify positive displacement for our catalog to check the wide range of possibilities. 


Write today. 


otay 
i w * Manufactured by the Hudson-Sharp 
° ~~ Machine Co. of Green Bay, Wisconsin Gilimy 
Pan? a subsidiary of Food Machinery and 
Chemical Corporation 


To enjoy excellent performance-per-pound 


Model 
inane . . . through years of demanding service The WILLIAMS-BOWMAN RUBBER Co. 


. 195 h 54th A * Ci . } 
specify Gast heavy-duty Air Com- 7 Sort 54h Aveme « Core 90, Stasis > (Citeage Snbud 
.* a Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
pressors Forced air dual fan cooling and ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 


automatic lubrication permit ‘round-the 

ak qention a aad preemies CIRCLE 212 ON READER SERVICE CARD 
Design is simple and trouble-free. A 
rotor and four sliding vanes are the only i? . 
moving parts. Vanes take up their own ee no. (0 series 
wear automatically to maintain “like new’ 

efficiency for years. Air delivery is pulse 

less and positive in displacement. They're 

compact (no bulky tank needed) and 

adaptable for direct coupling or V-belt 

drive. Supplied on base, coupled to mo 


2065 ~=—s tor if desired. 
As original equipment or for plant serv- 
ice, they may help you solve design 
problems! May we send complete data? 
. . Pressure, p.s.i.g. 
iC i Inter- Motor 
i $ mittent h.p 
Model 
4565 v2 
42 
1 
2 1%, 
2 
5 
*Without bose or electric motor. 
WRITE TODAY FOR BULLETIN 


GAST MANUFACTURING CORP., P.O. Box 117-V 
Benton Harbor, Michigan 














GAST @ Am MOTORS TO 7 HP. pepe = Ay ; 
ROTARY | $ Commmessons 10 20 Fs, : FAPITESIGN ww 
“Air may be your answer!" q 2g DRANK ; 
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DESIGN LITERATURE continued 
complex diagrams pertaining to moly 
denum. Climax Molybdenum Co, 500 
Sth Ave, New York 36 

Circle 365 on Reader Service Card 


HYDRAULIC VARIABLE-SPEED 
GEARS—Catalog, 8 pp. Specifications, 
dimensions and characteristics of self-con 
tained variable-speed drives. Crofts USA 
Inc, 2542 W Peterson Ave, Chicago 45 

Circle 366 on Reader Service Card 


CIRCUIT BREAKERS—Bulletin GEA 
7070, 6 pp. Provides selection, application, 
and ordering information on three molded 
case circuit breakers. With illustrations 
and outline drawings. General Electric 
Co, 90 Whiting St, Plainville, Conn 
Circle 367 on Reader Service Cord 


LETTERHEAD REQUESTS ONLY 


Manufacturers wh 
literature asked t 
made on compa 


published following 
t requests for copies be 
letterheads 


ALL-METAL SANDWICH CON- 
STRUCTION-SRI Project No. I1U-2932, 
pp 4 
ummary of honeycomb technology, de 


comprehensive report and 


gn requirements and applications. Com 
plete title is “Present Status of and Future 
Outiook for All-metal Sandwich Construc 
tion for Air Vehicles Dept of Navy, 
Bureau of Aeronautics, Technical Data 
Div, Washington 25, DC 


ANODIZING ALUMINUM Booklet, 
5 pp Answers questions on cost, fabri 
cation and performance characteristics of 
inodized aluminum Reynolds Metals 
Co, Dept. PRD-26, Richmond 18, Va 


FUSION-SEALED CAPACITORS—Data 
file CE-1.01, 4 pp. Characteris 


tics and specifications of capacitors, in two 


reference 


sizes, for performance in severe environ 
ments, particularly those involving mois 
ture and vibration. Corning Electronic 


Components, Bradford, Penna 
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The BALL Bearing 
for all your 


phy... ee 


\ = 
Z 
; ;. 
Se 
ci 
+ 
Precision Serie A and 
t Serie B’’ BALL BUSHING 


Sliding linear motions are nearly always 
troublesome. Thousands of progressive 
engineers and designers have solved this 
problem by application of BALL BUSH- 
INGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any 
mechanism that is moved or shifted in a 
straight line. 


Improve your product! Up-date your 


design and performance with Thomson 
BALL BUSHINGS! 


Ta 


Adjustable Diameter and Open’ 


THOMSON 


Adjustable Diameter 
BALL BUSHING 


for Zero Clearance 


at 


‘ A 

taew ye 
ww ; % ai a 
ve * rd yw 
ie. | }- 
4 fgg g 
a ony f 

s ie | 


R) Open BALL BUSHING 


for Zero Clearance on 


Supported Shafts 


LOW FRICTION - ZERO SHAKE OR PLAY 
ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS 
LONG LIFE - LASTING ALIGNMENT 


The various types cover a shaft diameter 
range of 4%” to 4”. Small sizes available 
in Stainless Steel. Write for literature and 
name of our representative in your city. 


THOMSON INDUSTRIES, Inc. 


Dept. H, MANHASSET, NEW YORK 


of DuPont Nylon, and 60 CASE 


Also Manufacturers of NYLINED Bearings... Sleeve Bearings 





Hardened and Ground Steel Shafting 


DIMCO-GRAY stock plostic 
KNOBS...HANDLES 


NO 


TOOL CHARGE! 


Wide selection of stock knobs, han- 
dies and plastic parts available without 
tooling cost to you! Many minor changes, 
(color, design, inserts, threads, special 
materials, etc.) can be made to meet your 


WRITE FOR THIS 
COMPLETE CATALOG! 
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NTEED 


For over 55 years the firm guarantee 
back of each and every DART UNION 
sold has been — “if one should leak 
through we will give you two”! The 
record reveals that less than 1 in every 
100,000 has proven to be faulty. The ex- 
tra wide bronze to bronze seats, preci- 
sion ground to a true ball joint, mount- 
ed in heavy malleable iron pipe ends 
and protected by an extra heavy union 


requirements. 


to give 
drip-tight 


leak-proof 


seal 


greatest name 
in unions 


DART 


nut, make a drip-tight, leak - proof 
connection WITHOUT EXCESSIVE 
WRENCHING time and time again 


Guarantee positive tight connections 
and extra long service on your pipe 
lines by using the DART GUARAN- 
TEED UNION 

Yours on request: Descriptive brochure 
on Dart Unions and Union Fittings. 


Products of DART UNION COMPANY PROVIDENCE 


GENERAL 
SALES 
AGENT 


. 


™ Fairbanks company 


393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 


BRANCHE Ww YORK 
2 . 
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SECURE WIRE BUNDLES IN SECONDS! 


Simply pull this modern self-locking nylon strap around your wire 
bundle, cut off the excess,and you have a positive-holding installation. 
No tying, no knots, no hitches to come loose with Bund-L-Tite*. It’s 
the fastest, surest, most permanent way te secure wire bundies! 
Proved in aircraft and missiles under extreme loads, Bund-L-Tite* 
straps are made of tough, light-weight DuPont zytel, which meets 
MIL-P-17091. Write for free literature. 


DAKOTA Manufacturer of Cab-L-Tite clamps. 
ENGINEERING, INC. 


4315 Sepulveda Blvd., Culver City, California *Trade Mark 
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RELAYS 


Jali melee il Aas 


Advance Relays ae 
_ Automatic Electric 
C.P. Clare & 


= Elgin Neomite 


Guardian Electric 


“SE” Leach Relays 
Phillips Control CPkul-hod» 
fe Potter & Brumfield 


Struthers Dunn 


Lig Terado 


Besson & Robinson MEZZZ7m# 


CBP And Others 


Order Lorge or Small Quantities 


WRITE FOR RELAY CATALOG C-8 
AN Approved 
i For 24-Hour Delivery 


Phone: West Chicago 1100 


RELAY SALES, Inc. 
Box 186-PM, West Chicago, Illinois 
TWX West Chicago, Ill., 3464 
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“lan sents... 


Design for Living 


Amid the sound and fury of a series 
of big strikes, it is interesting to recall 
the Utopian experiments in labor re- 
lations that have dotted the country 
during the last half-century. Most 
familiar are the paternalistic ones, 
most of them dating back, and most 
now gone: Hershey and Kohler, for 
example. 

In World War II, there was Jack 
& Heintz, with an elaborate profit- 
sharing arrangement that ended with 
dissolution of the partnership. Lin- 
coln Electric became famous at the 
same time for high profit-sharing, 
ilthough it has been following such 
1 program for some years—still is, as 
the exception that proves the rule. 
Also out in the Midwest is Wood- 
ward Governor, in which employe 
committees undertake a wide variety 
of responsible decisions, even those 
iffecting group attitude toward local 
political candidates. Several Roches- 
ter companies, notably Graflex, have 
operated on the “associate” rather 
than “employe” basis once sponsored 
by Jack & Heintz. 

These experiments and techniques 
illustrate the age-old effort of en- 
lightened man to manage and yet to 
share, although some of the earlier 
ones inevitably added in the subcon- 
scious desire to rearrange and direct 
the employes’ lives as well. Henry 
Ford once was talked into building 
several hundred company houses, pro- 
vided land and seeds for employe 
gardens during the depression. He 
also tried to decentralize specialty 
operations into farming areas, so em- 
ployes could run small farms during 
daylight hours, then work a late shift. 

These efforts have usually been 
made by someone who had to work 
hard himself, then has tried to share 
his success with other people. In 
most cases, the other people have 
turned out to be “different” —meaning 
that they want to succeed or fail in 
their own way. 

Sharing right down the line is diffi- 
cult, even when the organization is 
small, because someone must decide 
what the shares are to be. I knew 
once a family that operated a wood- 
carving shop on a guild basis. Once 
a year, the family met in solemn con 


clave and decided the relative value 
of each of its members against a total 
of 100% of income—the father 30% 
the mother 25%, and so on. ‘They 
also totalled all operating expenses, 
business and family, and shared those. 
But then children began to marry, 
some began to prefer outside careers, 
and the whole system broke down. 

In another case, nine good me- 
chanics set up a screw-machine shop 
in a midwestern state. They ran four 
automatics in two shifts, with one of 
the nine acting as salesman, account 
ant and so on. Orders came in from 
all over the country, 
prices were low and their work ex- 
cellent. But then the “head man” 
died—and the company fell apart. It 
seemed that one man made nine 
“good companions” for a time, but 
the other eight weren't up to it alone. 

An interesting setup is currently 
operating in Detroit—has been for 
eight years. Walter P. Hill and his 
brother-in-law now run a machine-tool 
plant with 15 employes. It grosses 
about a million dollars a vear, has 
made 600 machines. All 15 men, in 
cluding the chief engineer, were de 
pendent persons (DP’s) in concentra- 
tion camps a maximum of eight years 
ago. All are now skilled toolmakers, 
although only the chief engineer was 
originally. Everyone except the switch- 
board operator and secretary can do 
any job. One was the son of a high 
Nazi official who broke with his 
father, another the son of a Polish 
count, the third a former ski cham 
pion of Hungary. There is no fore 
man; operations are handled by a com- 
mittee of three senior employes. No 
one has been fired thus far, but this 
would be decided by the committee. 

The shop is non-union. Basic wage 
is low, but 50% of the net is split 
among the men, and retirement bene- 
fits are given free. Hill has lent every 
man money, first to buy furniture, sec- 
ond for down-payment on a house. 
He says, “I’ve never met a communist 
who owns a house.” 

Simple, isn’t it? And very advanced 
—or very old-fashioned, depending on 
how you look at it. Impractical too, 
but somehow satisfying, because it re- 
minds one that men can still dream 
of Utopia—and some can stil] achieve 
it, at least for a while EJ! 


because their 
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HYD RAULIC 
Gear Pumps 


Pressure balanced 


lela 


The application of discharge pressure 
to the bearings as shown creates an 
optimum counter balancing thrust to- 
ward the gear faces which controls 
leakage and wear. 

This feature permits operation with 
volumetric efficiencies in excess of 
90%. Pump sizes from % to 60 GPM in 
15 models with pressures to 2500 PSI. 
Also available as gear motors with 
outputs to 25 HP. 


DOWTY 


Hydraulic Gear Pumps 


Truly a 
handful of 
efficient 
power 
offered by 


HYDRAULIC erry 


A DIVISION OF THE OLIVER TYRONE CORPORATION 





MAIL FOR APPLICATION DATA 
Berry Hydraulics 
2226 Oliver Building, Pittsburgh 22, Pa. 


Name___ 


Company 


Address 
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General Purpose Hinge 
Creates Flush Surfaces 


These hinges are completely 
hidden from view when door, 
lid or hood is closed. Makes 
absolutely 


smooth surfaces that greatly 


possible _— flush; 


enhance appearance and safety. 

Tapered body sections are pre- 

cision castings of a special zinc 

base alloy having a tensile 

strength of 47,000 pounds per 

square inch. Operates in a 180 degree arc which permits 
full opening. Laminated link construction reduces fric- 
tion and permits hinges to operate freely and smoothly. 
Hinges are reversible and may be used right or left hand. 
Available for wood or metal application in a wide variety 
of sizes. For complete details, prices and free illustrated 
catalog, write today to 


SOSS MANUFACTURING CO., Dept. PER-9 
P.O. Box 28, Harper Station, Detroit 13, Mich. 
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MOLDED NYLON FIBERGLASS 
fhp GEAR REDUCERS and 
| PULLEYS 


1 
@ Cut costs ‘4 or more 


@® Add self-lubrication, impact strength 


@ Chemically resistant, durable quiet 


FIGURE JT OUT. Compare the cost of these 
molded nylon fiberglass parts with the time and 
labor cost of conventional machined assemblies. 
The answer is obvious. You can easily save 
1/3 (and more!) on fhp motor drive assemblies, 
using Rampe Nylon-Fiberglass Gear Reducers 
and Variable Speed Pulleys. 


WANT MORE PROOF? Send for catalog data 
sheets and prices on the complete line of fhp 
equipment. You'll get results — fast! (All items 
stocked for immediate shipment). 


PLUS FEATURES: 

© variable pitch pulleys 
and gear reducers for 
all fhp applications. 
© immediate delivery. 
© easily adapted for 

special needs. 


@® RAMPE wero. co. 


WOODWORTH AVE., CLEVELANEI OHIO 
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DIVERSE 


ALLIED TYPES OF 


P) DRIVE 
WHEELS 


SIMPLIFY YOUR PRODUCT 
PROPELLING PROBLEMS! 


ALL TYPES—MANY SIZES: 
@ Let field tested and proven ALLIED Drive Wheels 
solve your propelling requirements. Big selection of 
high production stock types and sizes, at favorable 
prices! 
SPROCKET DRIVE WHEELS —/7 to 10” dia. for low 
speeds and weights. 
PULLEY DRIVE WHEELS — 8 to 12” dia. for up to 
350 Ib. loads. 
KEY DRIVE WHEELS —8& to 12” dia. for 10 mph 
speed and larger loads. 
WASHER DRIVE WHEELS — 6 to 12” dia. for walk- 
ing speed only. 
COTTER PIN DRIVE WHEELS — many sizes. 


VARIATIONS AT SMALL COST 


Slight modifications of ALLIED stock Drive Wheels can be 
made with minimum or no tooling cost—to meet 0.E.M. 
precise requirements in production quantities! 


FREE ROLLING WHEELS TO MATCH 


ALLIED offers matching companion wheels for all types 
and sizes of Drive Wheels—with choice of any standard 
wheel bearings. Hub Caps available for al! wheels too! 


FOR DETAILS, WRITE DEPT. PE 


ALLIED WHEEL PRODUCTS, Inc. 
27 BROADWAY © TOLEDO 4, OHIO 
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USE 
THE 
READERS 
SERVICE 
CARD 


for: 
additional product 


information 


copies of catalogs 
& bulletins 
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As long as the supply lasts, readers 
in US and Canada can secure one copy 
of “P” lettered without 
charge, by Reader 
inside the back 
cover. Note that the card must be used 
within 60 days of publication date 


reprints, 
using one of the 
Service cards bound 


Selecting Change Gears P 
Comparing Test Results P 
High-temp Spring Materia! P 
When Furgi Attack Your Product.P 
Fluids for Power and Control P 
Frequency of Stepped Shafts. b 
Cam Controls Aids Planetary Gear P 
Reserve Strength in Metal Parts.P 
Multi-Variable Experiments P 
Engineering-aptitude Tests P 
High-temp Reinforced Piastics...P 
Mechanical Reliability. P 
Reinforced-plastic Springs Pp 
Latest Trend in Bolt Threads P 
Controlling Gear Backlash P 
Pneumatic Pressure Drops Pp 
Yardsticks for Research Success.P 
Better Engineering Writing i 
Battery-powered Motor p 
Closer Look at Cast Iron e 
Planetary Drive Run by Rollers. .P 


QUANTITY PRICES 


For single shipments of any 


title to one address on orde1 


one 
accom 
Quantity orders 
will be supplied as long as the supply 


lasts: 


panied by remittance 


Quantity 


Price per Copy 
$0.25 
25 0.20 
50 0.15 
100 Write for quotation 
Make checks payable to PRODUCT 
ENGINEERING, 330 West 42nd St., 
New York City 36, NY 


SPECIAL REPORTS 


Here is a list of special reports still | 


available. You may obtain any four for 
$1 by writing Reader Service Dept, 
PRODUCT ENGINEERING, 330 W 42 
St, New York 36. Please enclose remit- 
tance with order; we pay postage. 
Wet-cell Batteries for Power.. 
Societies Offering Standards. . 
Sprayed Reinforced Plastics 
Dimensional Analysis 
Damping Tapes 

Molded Reinforced Plastics 
NOR Block for Logic Circuits 
Design of External Shoe Brakes. 
Selecting Electrical Connectors 
Engineering Organization . 
The Engineer’s Bookshelf 


33 
32 


30 
29 
28 
27 


26 
24 
22 
21 
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NATIONAL 
RETAINING RINGS 


simplify 
your 
designs! 


National Retaining Rings have effected important 
economies in a wide range of applications from 
heavy duty machinery to toys. Elimination of 
machining, threading, nuts and cotter pins are 
typical advantages. In many applications, reduced 
space and weight requirements and substantial 
savings in material can be accomplished with 


these easy-to-install retaining rings. 


The NATIONAL LOCK WASHER COMPANY 
Serving Industry Since 1886 
NEWARK 5, NEW JERSEY ee MILWAUKEE 2, WISCONSIN 


Why is it 


©|-\ that the really 

; >| busiest men 
ge) always seem to 

a 


L 


¢ have the most 
| time to read ? 


Not long ago, we talked with the 

president of a huge international 

organization. He confessed to be- 

ing an ardent reader of a certain 
| McGraw-Hill magazine 





|| find time to read it?” we asked him. 
| “Why, it’s right here in my brief- 
case,” he said. 

This shouldn’t startle you. Im- 
portant men make time to read 
their own McGraw-Hill publica- 
tion. They know success and spe- 
cialized knowledge are bedfellows. 

How well are you reading this, 
your own magazine? Are you a 
“skimmer” or a bonafide reader? 
How about others in your depart- 
ment? When you're finished read- 
ing, pass your issue along, with this 
particular page opened . 

Men who read more...earn more! 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 


pe 
thar 


UNDISPLAYED RATE 


4 ae ! 





“When in the world do you ever | 





PRODUCT DESIGN ENGINEERS 


AAA1 manufacturer of Industrial, Electri 
cal, and Maintenance equipment, supplies, 
and tools has several openings for grad 
uate engineers (ME preferred), with at 
least 5 years experience in Product Design 
and Development. 


Good starting salary. Increases commen- 
surate with performance. Full benefit pro- 
gram: Pensi Hospitalizati Insurance, 
and Profit Sharing. Send full resume, ed- 
ucation, and experience to: 





Personne! Director 
IDEAL INDUSTRIES, INC 
Sycamore, Illinois 








MANAGER PRODUCT DESIGN $13,000 
Our client, a well-known company manufacturing 
electrical measuring devices and test equipment, 
desires pr table type gi to head up new 
group. He should have engineering degree and 
five years of product engineering experience. Com- 
pany client assumes all employment expenses 


ESQUIRE PERSONNEL SERVICE 
202 South State St., Chicage 4, Illinois 














Selling Opportunity Wanted 


Looking for a Rep.? Conn. Sales By Grad 
Engr ox 768, New Haven, Conn 
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Electromechanical 
and Sy 


Components stems 


OF: Ter tel lib ay, 


AIRESEARCH ACTUATORS 
FOR VALVES 


AiResearch leads the industry in the 
development and manufacture of 
actuators for valves — meeting the 
most critical weight, size and perform- 
ance specifications. 

This rotary actuator for a fuel shut- 
off valve is torque rated at 20 lb/in 
at 7 rpm with 100 lb/in peak torque. 
It is environmentally sealed against 
liquid and vapor fuel. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

Sa 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators * 
Linear and Rotary Actuators * Power 
Servos * Hoists * Electrical Pyrotechnics 

Antenna Positioners * Positioning 
Controls * Temperature Controls > 
Sensors * Williamsgrip Connectors * 
Static Converters. 


Your inquiries are invited. 


‘ & acctalintnen 


AiResearch Manufacturing Division 


Los Angeles 45, California 
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DIAMOND 


Roller Chains 


are 


adaptable 


to a wide range of 
center distances and multiple 
shaft arrangements 


—@ Diamond Roller Chains are readily ad- 
justable to long or short center distances. A 
number of shafts may be engaged and rotated 
in either direction at various speeds... all 
from a common drive shaft. Changing sprock- 
ets easily changes speed ratios. 


DIAMOND ENGINEERING SERVICE IS AVAILABLE. Write, giving 
full details of your problem. Diamonp CHatn Company, INc., 
A Subsidiary of American Steel Foundries, 402 Kentucky 
Avenue, Indianapolis 7, Indiana. Offices and distributors 
in all principal cities. 


DIAMO 4 
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FACTS for 
FILING on 
KAPSEAL 


LONG LIFE, LOW FRICTION 
SEALING WITH 
KAPSEAL! 


The KAPSEAL is a Teflon ‘‘boot’’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


LONG LIFE Che FAseat has been testedon dynamic —_ COMBINES WITH A STANDARD O-RING 


laboratory and 
the field with outstanding results. Tests have run over The KAPSEAL comes in two styles, Kin and Kex. Kin 
1,000,000 cycles before they were discontinued, while a is used when the ID of the seal is the sealing surlace 
hydraulic control valve has logged over 2,000,000 cyck vhile Kex is used when the OD is the sealing surface 
On a rod-seal installation it is performing satisfactorily Che KAPSEAL combines with a standard O-ring and t} 
at 1500 PSI combination can be installed in any gland that was ds 


. ined for the O-ring only Che combination can also 


LOW FRICTION |,’ 


efficient of friction this material has. It provides a seal 


‘ Ss s e out of Teflo 
ve Kat “rts mad . | I n be used to replace stacks of V-rines giving a creat! 
huse of the extremely low co unplified design. A “‘buttoned-up’’ design is possib!l 
R because the long-life, low-friction characteristics of tt 
ing member with low breakout friction. Teflon is superior 
KAPSEAL reduce seal replacement requirements | 
to rubber in this respect because its breakout and run 
ning friction are the same while rubber’s breakout fri 
tion is about 50 times greater than its running friction WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 
Thus the Kapseal-O-ring combination provide good 


extent that the mechanism can be sealed shut 


KAPSEAL is a trademark of Minnesota Rubber Co 


sealing characteristics, and the ability to perform sat- Tefen ts @ ademas of the BuPent Comeun 
ni v Y 


isfactorily after prolonged periods of inactivity. 


FOR MORE INFORMATION ON THE KAPSEAL... 
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NEW 


O01} 08. O70 


CONTROL STATIONS 
by Cutler-Hammer 


Now Cutler-Haminer 10250T Oil-Tight Control Units permit color-cod- 
ing of your machine control stations and operator panels. New selector 
switches feature interchangeable colored operating knobs that match the 
six distinctive colors of Cutler-Hammer’s Oil-Tight Pushbuttons and <«~-<< 
Indicating Lights. 
Color-coded control stations assure rapid identification of the indi- 
vidual control units minimizing the operator’s chances for pushing the 
wrong button at the wrong time. Color-coded control stations also Interchangeable operating knobs on the 
shorten the time required to train new personnel in the operation of SS ee ee eee 
your machines. of the 10250T Pushbuttons and Indicating 
Check the control stations on your machines... be sure they are —- ~ Blagg Faget om ~ eal 9 
equipped with color-coded Cutler-Hammer 10250T Oil-Tight Control 
Units. They cost you nothing extra. Write today for the handy selection ®RED eBLACK ¢GREEN 
guide, Publication EL178-C249, Cutler-Hammer Inc., Milwaukee 1, Wis. ®VELLOW e¢GRAY ¢WHITE 


~ 


CUTLER-HAMME 


Cutler-Hammer Inc., Milwaukee, Wis. © Division. Airborne Instruments Laboratory. © Subsidiary. Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 
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